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(57)Abstract: 

PURPOSE: To attain the miniaturization and cost reduction of a liquid crystal 
display device in accordance with a personal computer, a work station and a 
television, etc., with various kinds of scanning systems and picture elements. 
CONSTITUTION: This device is equipped with a vertical driving circuit 102 
consisting of a scanning circuit 104 of half bit constitution, a NAND gate 
circuit 105 controlled by the output signal and control signal of the circuit 
104 and an output buffer circuit 106. The output of the scanning circuit is 
connected to four NAND gate circuits, and also, different control signals for 
adjacent eight NAND gate circuits are provided. The driving method of this 
liquid crystal display device is performed in such a way that upper and lower 
black display write is performed by transferring, holding and sweeping 
scanning line selection data at high speed by modulating the clock frequency 
of the scanning circuit during a blanking period, and selecting a scanning line 
to perform black write in a holding period. 
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CLAIMS 



[Claim(s)] 

[Claim 1} In the liquid crystal display which consists of the active-matrix array by which the switching element 
has been arranged at the intersection of two or more scanning lines and two or more signal lines, a vertical-drive 
circuit which drives said scanning line, and a level drive circuit which drives said signal line N stage (N is positive 
integer) scanning circuit where a clock signal carries out a half period [ every ] sequential shift, and said vertical- 
drive circuit outputs a pulse signal, Common connection of each 1st control terminal is made at every M piece (M 
is two or more integers). The logic-gate circuit of an individual (NxM) where the 1st control terminal by which 
common connection was made was connected to the output terminal of N individual of said scanning circuit, 
respectively, and common connection of each 2nd control terminal was made every individual (2xM-1), The liquid 
crystal display characterized by consisting of output-buffer circuits which make an input signal the output signal 
of said logic-gate circuit. 

[Claim 2] When a scanning-line selection period is set to T in the approach of driving a liquid crystal display 
according to claim 1, The clock signal whose period is (2xMxT) is inputted into said scanning circuit. (2xMxT) and 
a phase carried out [ pulse width / T and a pulse period ] the sequential shift every [ T ]. The pulse signals A1 , 
A2, A (2xM) of a different (2xM) individual To the 2nd control terminal G1 and G2 of an individual (2xM) of the 
logic-gate circuit of the aforementioned (NxM) individual, G3, G (2xM) the time of day which inputs in order, 
respectively, and cuts and changes the logical level of the Kth output signal (K is a positive integer) of said 
scanning circuit — tO and its time of day tO — then (One+Mx (K-1)) the case where the logical level of the pulse 
signal inputted into the 2nd control terminal of the logic-gate circuit of eye watch sets to t1 time of day which 
cuts and changes — 0 — < (t1-t0) — < (2xMxT) (/2) — to the timing to which relation is materialized The drive 
approach of the liquid crystal display characterized by inputting and driving the pulse signal of the aforementioned 
(2xM) individual. 

[Claim 3] When a scanning-line selection period is set to T in the approach of driving a liquid crystal display 
according to claim 1, The clock signal whose period is (2xMxT) is inputted into said scanning circuit. (2xMxT) and 
a phase carried out [ pulse width / T and a pulse period ] the sequential .shift every [ T ]^ The pulse signals At, . . . J . 
A2, .... A (2xM) of a different (2xM) individual To the 2nd control terminal G1 and G2 of an individual (2xM) of the 
logic-gate circuit of the aforementioned (NxM) individual, G3, G (2xM) the time of day which inputs into 
respectively reverse sequence, and cuts and changes the logical level of the Kth output signal (K is a positive 
integer) of said scanning circuit — tO and its time of day tO — then (MxK) the case where the logical level of the 
pulse signal inputted into the 2nd control terminal of the logic-gate circuit of eye watch sets to t1 time of day 
which cuts and changes — 0 — < (t1-t0) — < (2xMxT) (/2) — to the timing to which relation is materialized The 
drive approach of the liquid crystal display characterized by inputting and driving the pulse signal of the 
aforementioned (2xM) individual. 

[Claim 4] When a scanning-line selection period is set to T in the approach of driving a liquid crystal display 
according to claim 1 , The clock signal whose period is (MxT) is inputted into said scanning circuit. Pulse width T, 
A pulse period the pufsfe signals A1/A2, A (M) in which (MxT) and a phase carried out the sequential shift every 
[ T ] and which are M different pieces To the 2nd control terminal G1 and G2 of an individual (2xM) of the logic- 
gate circuit of the aforementioned (NxM) individual, G3, G4 and and G (2xM-1 ) and G (2xM) the time of day 
which inputs in order, respectively, and cuts and changes the logical level of the Kth output signal (K is a positive 
integer)- of said scanning circuit — tO and its time of day tO — then (One+Mx (K-1)) the case where the logical 
level of the pulse signal inputted into the 2nd control terminal of the logic-gate circuit of eye watch sets to t1 
time of day which cuts and changes — 0 — < (t1-t0) — < (MxT) (/2) — to the timing to which relation is 
materialized The drive approach of the liquid crystal display characterized by inputting and driving said M pulse 
signals. 

[Claim 5] When a scanning-line selection period is set to T in the approach of driving a liquid crystal display 
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according to claim 1 , The clock signal whose period is ((MxT)/2) is inputted into said scanning circuit. ((MxT)/2) 
and a phase carried out [ pulse width / T and a pulse period ] the sequential shift every [ T ]. The pulse signals 
A1 , A2, A (M/2) of a different (M/2) individual To the 2nd control terminal G1-G4 of an individual (2xM) of the 
logic-gate circuit of the aforementioned (NxM) individual, G5-G8, G (2xM-3)-G (2xM) the time of day which 
inputs in order, respectively, and cuts and changes the logical level of the Kth output signal (K is a positive 
integer) of said scanning circuit — tO and its time of day tO — then (One+Mx (K-1)) the case where the logical 
level of the pulse signal inputted into the 2nd control terminal of the logic-gate circuit of eye watch sets to t1 
time of day which cuts and changes — 0 — < (t1-t0) — < (MxT) (/4) — to the timing to which relation is 
materialized The drive approach of the liquid crystal display characterized by inputting and driving the pulse signal 
of the aforementioned (M/2) individual. 

[Claim 6] When a scanning-line selection period is set to T in the approach of driving a liquid crystal display 
according to claim 1, Input into said scanning circuit the clock signal whose period is (MxT), and it sets in the odd 
number field. (MxT) and a phase carried out [ pulse width / T and a pulse period ] the sequential shift every [ T ]. 
M different pulse signals A1, A2, .... A (M) The inside of the logic-gate circuit of the aforementioned (NxM) 
individual, To the 2nd control terminal G1 of the odd-numbered logic-gate circuit, G3, and G5, .... G (2xM-1) the 
time of day which inputs in order, respectively, and cuts and changes the logical level of the Kth output signal (K 
is a positive integer) of said scanning circuit — tO and its time of day tO — then (One+Mx (K-1)) the case where 
the logical level of the pulse signal inputted into the 2nd control terminal of the logic-gate circuit of eye watch 
sets to t1 time of day which cuts and changes — 0 — < (t1-t0) — < (MxT) (/2) — to the timing to which relation 
is materialized Input said M pulse signals and it sets in the even number field. (MxT) and a phase carried out 
[ pulse width / T and a pulse period ] the sequential shift every [ T ]. M different pulse signals At, A2, A (M) 
The inside of the logic-gate circuit of the aforementioned (NxM) individual, For the 2nd control terminal G2, G4, 
G6, G (2xM) of the even-numbered logic-gate circuit the time of day which inputs in order, respectively, and 
cuts and changes the logical level of the Kth output signal (K is a positive integer) of said scanning circuit — tO 
and its time of day tO — then (Two+Mx (K-1)) the case where the logical level of the pulse signal inputted into 
the 2nd control terminal of the logic-gate circuit of eye watch sets to t1 time of day which cuts and changes — 0 

— < (t1-t0) — < (MxT) (/2) — to the timing to which relation is materialized The drive approach of the liquid 
crystal display characterized by inputting and driving said M pulse signals. 

[Claim 7] When a scannings-line selection period is set to T in the approach of driving a liquid crystal display 
according to claim 1 , A clock period the clock signal which has the period modulated (J is a positive integer below 
M) in ((2xM-J) xT) from (2xMxT) Input into said scanning circuit and a clock period sets at the period of (2xMxT). 
Pulse width the pulse signals A1, A2, .... A (2xM) of a different (2xM) individual in which T and a phase carried out 
the sequential shift every [ T ] In the period when the clock period was modulated by ((2xM-J) xT) Pulse width 
the pulse signals A1 v A2 f ^. f A (2xM) Jnl which .the phase-carried out the: sequent^ - 
and J places To the 2nd control terminal G1 and G2 of an individual (2xM) of/the logic-gate circuit of the above 

(NxM individual), G3 G (2xM) the time of day which inputs in order, respectively, and cuts and changes the 

logical level of the Kth output signal (K is a positive integer) of said scanning circuit — tO and its time of day tO - 

- then (One+Mx (K-1)) the case where the logical level of the pulse signal inputted into the 2nd control terminal 
of the logic-gate circuit of eye watch sets to t1 time of day which cuts and changes — 0 — < (t1-t0) < 
(2xMxT) (/2) — to the timing to which relation is materialized The drive approach of the liquid crystal display 
characterized by inputting and driving the pulse signal of the aforementioned (2xM) individual. 

[Claim 8] In the approach of driving a liquid crystal display according to claim 1 , it sets at a blanking period. The 
1st period which inputs the clock signal of a predetermined period into said scanning circuit, and carries out the 
sequential shift of the pulse signal, At the 1st period Then, the 2nd period which fixes the level of a clock signal 
and makes regularity level of the output signal of said scanning circuit, Following ther2rid period, input the clock 
signal of a predetermined period into said scanning circuit, and the 3rd period which carries out a sequential shift 
exists, and said pulse signal is set at said 1st and 3rd period. The output of said scanning circuit sets the signal 
which is not reflected in the output of said logic-gate circuit at said 2nd period. The drive approach of a liquid 
crystal display that the output of said scanning circuit is characterized by inputting into the 2nd control terminal 
of said logic-gate circuit the signal reflected in the output of said logic-gate circuit, and driving it. 
[Claim 9] In the approach of driving a liquid crystal display according to claim 1, it sets at a blanking period. The 
1st period which inputs the clock signal of a predetermined period into said scanning circuit, and carries out the 
sequential shift of the pulse signal, At the 1st period Then, the 2nd period which fixes the level of said clock 
signal and makes regularity level of the output signal of said scanning circuit, At the 2nd period Then, the 3rd 
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period to which the level of said fixed clock signal is switched, and 1 ****** of said pulse signal is carried out, At 
the 3rd period Then, the 4th period which fixes the level of said clock signal and makes regularity level of the 
output signal of said scanning circuit, The clock signal of a predetermined period is inputted into said scanning 
circuit following the 4th period. The 5th period which carries out the sequential shift of said pulse signal exists, 
and it sets at said 1 st, 3rd, and 5th period. The output of said scanning circuit sets the signal which is not 
reflected in the output of said logic-gate circuit at said 2nd and 4th period. The drive approach of a liquid crystal 
display that the output of said scanning circuit is characterized by inputting into the 2nd control terminal of said 
logic-gate circuit the signal reflected in the output of said logic-gate circuit, and driving it in one of the periods of 
the 2nd and 4th period at least. . 

[Claim 10] In the approach of driving a liquid crystal display according to claim 1 , it sets at a blanking period. The 
frequency of the clock signal inputted into said scanning circuit is modulated in a frequency higher than during an 
image write-in period. The drive approach of a liquid crystal display that a pulse signal is transmitted and the 
output of said scanning circuit is characterized by inputting into the 2nd control terminal of said logic-gate circuit 
the signal reflected in the output of said logic-gate circuit, and driving it during the transfer period. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the active matrix liquid crystal display used for a display, a 

projector, television, etc., and its drive approach. 

[0002] 

.[Description of .the Prior Art] The liquid crystal display which,can±e. equivalent to .various personal computers (it 
is hereafter described as PC) with which a picture frequency and the number of pixels differ from a scanning 
mode, a workstation (it is hereafter described as WS), television, etc. is increasingly required towards multimedia 
age. 

[0003] In order to make it correspond to PC, WS, etc., it is necessary to hold the progressive broadcasting 
method of odd lines scanned in order regardless of even lines. On the other hand, in order to correspond to the 
present television and Hi-Vision, according to the signal sent, it is necessary to perform the interlace drive which 
scans the pixel of odd lines sequentially in the odd number field, and scans the pixel of even lines sequentially in 
the even number field. Furthermore, in the odd number field, no less than the following even lines are scanned to 
odd lines and coincidence, the same signal is written in, and in the even number field, since the method (two-line 
coincidence drive) which scans no less than the following odd lines to even lines and coincidence at coincidence, 
and writes the same signal in them is taken; the liquid crystal display which can respond to this is called for. 
[0004] Moreover, a liquid crystal display which can carry out and carry out the enlarged display of the image of 
the number of pixels smaller than the number of pixels which a liquid crystal display has horizontally [ twice as 
many as this / length and horizontally / each ] is desired. For example, in the length of 1024 lines, and the liquid 
crystal display beside 1280 lines, when displaying the length of 480 lines, and the image beside 640 lines, it is 
[ having expanded horizontally / twice as many as this / length and horizontally / each /, and having made it 
display legible / direction / using the length of 960 lines and the side of 1280 lines ] efficient. Furthermore, when 
displaying the length of 600 lines, and the image beside 800 lines, expanding horizontally [ 1 .6 times as many as 
this / length and horizontally / each ], and displaying an image using the length of 960 lines and the side of 1280 
lines is also examined. Moreover, it is required for a graphic display field to be also freely movable. 
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[0005] In displaying the image of the number of pixels smaller than the number of pixels which a liquid crystal 
display has, in order to make the black display the pixel of the upper and lower sides in which it remained outside 
the graphic display field, or right and left, it is necessary to perform the black display writing of the pixel during a 
blanking period. 

[0006] In recent years, it is necessary to carry out [ in the liquid crystal projector to which spread is progressing 
as a big screen display and a display for presentations ] mirroring of the image about one panel among the liquid 
crystal displays of three sheets corresponding to red, green, and blue from the difference between reflection and 
the count of bending of the light which passed the liquid crystal display. Furthermore, the flexible liquid crystal 
display which can respond to front projection, rear projection, every .floor, and ****** is called for with one liquid 
crystal projector equipment. For this reason, it is required that both the scanning circuits that constitute a 
vertical-drive circuit and a level drive circuit can be scanned bidirectionally. 

[0007] A liquid crystal display which can include all of a scanning mode which was explained above, an enlarged 
display, migration, black display writing, and a bidirectional scan is strongly desired as a liquid crystal display of 
multimedia age by which it comes. Hereafter, such a liquid crystal display is described as a multi-sink liquid 
crystal display. 

[0008] On the other hand, the miniaturization of a liquid crystal display and low costHzation are aimed at, and 
development of the technique of integrating a circumference drive circuit is progressing on the same substrate as 
a liquid crystal display. A circumference drive circuit is divided into the vertical-drive circuit which scans the gate 
of the thin film transistor which forms a active-matrix array, and the level drive circuit which supplies a picture 
signal to a pixel. 

[0009] With the specific scanning mode, when displaying the image of the specific number of pixels, the shift 
register circuit is used as a scanning circuit used for a level drive circuit. However, when a shift register circuit is 
used, it is difficult to realize the multi-sink liquid crystal display which could not perform black display writing but 
was previously described during the blanking period from the limitation of circuit speed, and the limitation of the 
write-in frequency of a data signal. 

[0010] The address decoder is used for the vertical-drive circuit of current and a multi-sink liquid crystal display. 
Drawing 1 1 R> Lis drawing showing the configuration of the conventional liquid crystal display which used the 
address decoder. As shown in drawing, the liquid crystal display consists of a active-matrix array 1 101 which 
displays an image, a vertical-drive circuit 1102, and a level drive circuit 1 103. The control signal for choosing the 
scanning line is inputted into the address decoder 1104 two or more. 

[001 1] Drawing 12 is drawing showing an example of the conventional drive approach of a liquid crystal display 
which used the address decoder for the vertical-drive circuit. Here, the example of sequential scanning is shown. 
Moreover, a level drive circuit shall be a circuit corresponding to a multi-sink liquid crystal display. Moreover, the 

- number of the scanning linesJs. mad^^^^ 

-. and /A9 in that case. [ AO (/ expresses the reversal to logical level), A1/A1 ] As shown in drawing, in the image 

write-in period, the clock signal is inputted into a control signal AO /1 A9, and /A9, and the clock period (i is 

the integers from 0 to 9) of A (i+1) is twice the clock period of Ai. [ AO, A1/A1 ] By inputting such a control signal, 

the signal which scans the scanning lines GP1, GP2 GP1024 sequentially can be acquired. 

[0012] If an address decoder is used, with the combination of the logical level of a control signal, the scanning line 
of arbitration can be chosen as one and two or more can be chosen as coincidence. Therefore, an interlace scan 
besides sequential scanning shown in drawing 12 and a two-line coincidence drive can also be performed easily. 
Moreover, it can respond also to migration of an enlarged display and a viewing area, and a bidirectional scan. 
Furthermore, since the scanning line of a pixel to perform black display writing during a perpendicular blanking 
period can be chosen as coincidence, the sufficiently long time amount of up-and-down black display writing can 

- be taken. The address decoder is used for the vertical-drive circuit of a multi-sink liquid crystal display for these 
reasons. 

[0013] 

[Problem(s) to be Solved by the Invention] As shown in drawing 1 2 , the address decoder is used for the 
conventional multi-sink liquid crystal display in the vertical-drive circuit. However, since the number of the 
control lines increases while the number of the scanning lines increases in the case of an address decoder, 
problems, such as that a liquid crystal display module becomes large and becoming cost quantity, arise. For 
example, when the number of the scanning lines is 1024, 20 control terminals are needed. When the number of the 
scanning lines furthermore exceeds 1024, 22 control terminals are needed. 

[0014] Moreover, an address decoder has many control signals in this way, and it also has the problem of being 
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easy to generate a noise in an output signal by the noise between control signals, or gap of timing in order to 
choose the address with the combination of the logical level of a control signal. 

[0015] On the other hand, although the number of a clock signal terminal required of the liquid crystal display 
which used the shift register for the vertical-drive circuit since a shift register is driven, and input signal terminals 
ends regardless of the number of the scanning lines about three in all, as stated previously, it cannot respond to a 
multi-sink liquid crystal display from the limitation of circuit speed with a shift register. 

[0016] The purpose of this invention is to offer small [ which can reduce sharply the number of the control signal 
terminals for driving a vertical-drive circuit compared with an address decoder, and a noise does not generate in 
an output signal 1 and the multi-sink liquid crystal display and its drive approach of low cost, in order to solve the 
above-mentioned trouble. 
[0017] 

[Means for Solving the Problem] The active-matrix array by which the switching element has been arranged at 
the intersection with the signal line of two or more scanning lines and plurality, [ invention / 1st ] In the liquid 
crystal display which consists of a vertical-drive circuit which drives said scanning line, and a level drive circuit 
which drives said signal line N stage (N is positive integer) scanning circuit where a clock signal carries out a half 
period [ every ] sequential shift, and said vertical-drive circuit outputs a pulse signal, Common connection of each 
1st control terminal is made at every M piece (M is two or more integers). The logic-gate circuit of an individual 
(NxM) where the 1st control terminal by which common connection was made was connected to the output 
terminal of N individual of said scanning circuit, respectively, and common connection of each 2nd control terminal 
was made every individual (2xM-1), It is characterized by consisting of output-buffer circuits which make an input 
signal the output signal of said logic-gate circuit. 

[0018] 2nd invention is characterized by said logic-gate circuit being 2 input NAND circuit in the liquid crystal 
display of the 1 st invention. 

[0019] 3rd invention is characterized by equipping said scanning circuit with a means to shift a pulse signal 
bidirectionally in the liquid crystal display of the 1st or the 2nd invention. 

[0020] 4th invention is characterized by the value of the number M of the logic-gate circuit where common 
connection of the 1st control terminal was made being four or more in the liquid crystal display of the 1st or the 
3rd invention. 

[0021] The 5th invention is set to the 1st, 2, or the drive approach of the liquid crystal display the 3rd invention. 
When a scanning-line selection period is set to T, the clock signal whose period is (2xMxT) is inputted into said 
scanning circuit. (2xMxT) and a phase carried out [ pulse width / T and a pulse period ] the sequential shift every 
[ T ]. The pulse signals A1, A2, A (2xM) of a different (2xM) individual To the 2nd control terminal G1 and G2 of 
an individual (2xM) of the logic-gate circuit of the aforementioned (NxM) individual, G3, G (2xM) the time of day 
v.whichJnputsJn .order,: respectively, and cuts and changes the JogicaLJevaLotthe. KtK output sig^ 
integer) of said scanning circuit — tO and its time of day tO ~ then_(One+Mx. (K-1)) the case where the Jogical 
level of the pulse signal inputted into the 2nd control terminal of the logic-gate circuit of eye watch sets to tl 
time of day which cuts and changes — 0 — < (t1-t0) — < (2xMxT) (/2) — to the timing to which relation is 
materialized It is characterized by inputting and driving the pulse signal of the aforementioned (2xM) individual. 
[0022] When the 6th invention sets a scanning-line selection period to T in the drive approach of the liquid 
crystal display the 3rd invention, The clock signal whose period is (2xMxT) is inputted into said scanning circuit. 
(2xMxT) and a phase carried out [ pulse width / T and a pulse period ] the sequential shift every [ T ]. The pulse 

signals A1, A2 A (2xM) of a different (2xM) individual To the 2nd control terminal G1 and G2 of an individual 

(2xM) of the logic-gate circuit of the aforementioned (NxM) individual, G3 G (2xM) the time of day which inputs 

into respectively reverse sequence, and cuts and changes the logical level of the Kth output signal (K is a positive 
integer) of said- scanning circuit -- tO and its time of day tO — then (MxK) the case where the logical level of the 
pulse signal inputted into the 2nd control terminal of the logic-gate circuit of eye watch sets to tl time of day 
which cuts and changes — 0 — < (t1-t0) — < (2xMxT) (/2) — to the timing to which relation is materialized It is 
characterized by inputting and driving the pulse signal of the aforementioned (2xM) individual. 
[0023] The 7th invention is set to the 1st, 2, or the drive approach of the liquid crystal display the 3rd invention. 
When a scanning-line selection period is set to T, the clock signal whose period is (MxT) is inputted into said 
scanning circuit. (MxT) and a phase carried out [ pulse width / T and a pulse period ] the sequential shift every 

[ T ]. M different pulse signals A1, A2 A (M) The logic-gate circuit of the aforementioned (NxM) individual, 

(TwoxM) To the 2nd control terminal G1 and G2 of an individual, G3, G4 and and G (2xM-1) and G (2xM) the 
time of day which inputs in order, respectively, and cuts and changes the logical level of the Kth output signal (K 
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is a positive integer) of said scanning circuit — tO and its time of day tO — then (One+Mx (K-1)) the case where 
the logical level of the pulse signal inputted into the 2nd control terminal of the logic-gate circuit of eye watch 
sets to t1 time of day which cuts and changes — 0 — < (t1-t0) — < (MxT) (/2) — to the timing to which relation 
is materialized It is characterized by inputting and driving said M pulse signals. 

[0024] When the 8th invention sets a scanning-line selection period to T in the drive approach of the liquid 
crystal display the 4th invention, The clock signal whose period is ((MxT)/2) is inputted into said scanning circuit. 
((MxT)/2) and a phase carried out [ pulse width / T and a pulse period ] the sequential shift every [ T ]. The pulse 

signals A1, A2 A (M/2) of a different (M/2) individual To the 2nd control terminal G1-G4 of an individual (2xM) 

of the logic-gate circuit of the aforementioned (NxM) individual, G5-G8 G (2xM-3)-G (2xM) the time of day 

which inputs in order, respectively, and cuts and changes the logical level of the Kth output signal (K is a positive 
integer) of said scanning circuit — tO and its time of day tO — then (One+Mx (K-1)) the case where the logical 
level of the pulse signal inputted into the 2nd control terminal of the logic-gate circuit of eye watch sets to t1 
time of day which cuts and changes — 0 — < (t1-t0) — < (MxT) (/4) — to the timing to which relation is 
materialized It is characterized by inputting and driving the pulse signal of the aforementioned (M/2) individual. 
[0025] The 9th invention is set to the 1 st, the 2nd, or the drive approach of the liquid crystal display the 3rd 
invention. When a scanning-line selection period is set to T, input into said scanning circuit the clock signal whose 
period is (MxT), and it sets in the odd number field. (MxT) and a phase carried out [ pulse width / T and a pulse 

period ] the sequential shift every [ T ]. M different pulse signals A1, A2 A (M) The inside of the logic-gate 

circuit of the aforementioned (NxM) individual, To the 2nd control terminal G1 of the odd-numbered logic-gate 

circuit, G3, and G5 G (2xM-1) the time of day which inputs in order, respectively, and cuts and changes the 

logical level of the Kth output signal (K is a positive integer) of said scanning circuit — tO and its time of day tO - 
- then (One+Mx (K-1)) the case where the logical level of the pulse signal inputted into the 2nd control terminal 
of the logic-gate circuit of eye watch sets to t1 time of day which cuts and changes — 0 — < (t1-t0) — < (MxT) 
(/2) — to the timing to which relation is materialized Input said M pulse signals and it sets in the even number 
field. (MxT) and a phase carried out [ pulse width / T and a pulse period ] the sequential shift every [ T ]. M 
different pulse signals A1, A2, .... A (M) The inside of the logic-gate circuit of the aforementioned (NxM) individual, 
For the 2nd control terminal G2, G4, G6, G (2xM) of the even-numbered logic-gate circuit the time of day 
which inputs in order, respectively, and cuts and changes the logical level of the Kth output signal (K is a positive 
integer) of said scanning circuit — tO and its time of day tO — then (Two+Mx (K-1)) the case where the logical 
level of the pulse signal inputted into the 2nd control terminal of the logic-gate circuit of eye watch sets to t1 
time of day which cuts and changes — 0 — < (t1-t0) — < (MxT) (/2) — to the timing to which relation is 
materialized It is characterized by inputting and driving said M pulse signals. 

[0026] The 10th invention is set to the 1st, the 2nd, or the drive approach of the liquid crystal display the 3rd 
-Jnvention^When^a.scanning-rline^selexxtion period, is set-to T, ja clock. perixid.fromX2xMxT), Input .into said .scanning 
circuit the clock signal which has the period modulated. (J is a positive integer below M) in ((2xM-J) xT), and a 
clock period sets it at the period of (2xMxT). Pulse width the pulse signals A1, A2, ..... A (2xM) of a different (2xM) 
individual in which T and a phase carried out the sequential shift every [ T ] In the period when the clock period 
was modulated by ((2xM-J) xT) The pulse signals A1 and A2, ... in which the phase carried out [ pulse width ] the 
sequential shift every [ T ] except for T and J places, A (2xM) to the 2nd control terminal G1 and G2 of an 

individual (2xM) of the logic-gate circuit of the above (NxM individual), G3 G (2xM) the time of day which 

inputs in order, respectively, and cuts and changes the logical level of the Kth output signal (K is a positive 
integer) of said scanning circuit — tO and its time of day tO — then (One+Mx (K-1)) the case where the logical 
level of the pulse signal inputted into the 2nd control terminal of the logic-gate circuit of eye watch sets to t1 
time of day which cuts and changes — 0 — < (t1-t0) — < (2xMxT) (/2) — to the timing to which relation is 
materialized It is characterized by inputting and driving the pulse signal of the aforementioned (2xM) individual. 
[0027] The 1 1th invention is set to the 1st, the 2nd, or the drive approach of the liquid crystal display the 3rd 
invention. The 1st period which inputs the clock signal of a predetermined period into said scanning circuit, and 
carries out the sequential shift of the pulse signal in a blanking period, At the 1 st period Then, the 2nd period 
which fixes the level of a clock signal and makes regularity level of the output signal of said scanning circuit, 
Following the 2nd period, input the clock signal of a predetermined period into said scanning circuit, and the 3rd 
period which carries out a sequential shift exists, and said pulse signal is set at said 1st and 3rd period. The 
output of said scanning circuit is characterized by inputting into the 2nd control terminal of said logic-gate circuit 
the signal with which the output of said scanning circuit is reflected in the output of said logic-gate circuit in said 
2nd period in the signal which is not reflected in the output of said logic-gate circuit, and driving it 
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[0028] The 12th invention is set to the 1st, the 2nd, or the drive approach of the liquid crystal display the 3rd 
invention. The 1st period which inputs the clock signal of a predetermined period into said scanning circuit, and 
carries out the sequential shift of the pulse signal in a blanking period, At the 1st period Then, the 2nd period 
which fixes the level of said clock signal and makes regularity level of the output signal of said scanning circuit, At 
the 2nd period Then, the 3rd period to which the level of said fixed clock signal is switched, and 1 ****** of said 
pulse signal is carried out, At the 3rd period Then, the 4th period which fixes the level of said clock signal and 
makes regularity level of the output signal of said scanning circuit, The clock signal of a predetermined period is 
inputted into said scanning circuit following the 4th period. The 5th period which carries out the sequential shift of 
said pulse signal exists, and it sets at said 1st, 3rd, and 5th period. The output of said scanning circuit sets the 
signal which is not reflected in the output of said logic-gate circuit at said 2nd and 4th period. In one of the 
periods of the 2nd and 4th period, the output of said scanning circuit is characterized by inputting into the 2nd 
control terminal of said logic-gate circuit the signal reflected in the output of said logic-gate circuit, and driving it 
at least. 

[0029] The 13th invention is set to the 1st, the 2nd. or the drive approach of the liquid crystal display the 3rd 
invention. In a blanking period, the frequency of the clock signal inputted into said scanning circuit is modulated in 
a frequency higher than during an image write-in period. A pulse signal is transmitted and the output of said 
scanning circuit is characterized by inputting into the 2nd control terminal of said logic-gate circuit the signal 
reflected in the output of said logic-gate circuit, and driving it during the transfer period. 
[0030] 

[Example] Below, the liquid crystal display of this invention and the example of the drive approach are explained 
at a detail. 

[0031] Drawing 1 is drawing showing one example of the liquid crystal display of this invention. The liquid crystal 
display consists of a active-matrix array 101 constituted by arranging a thin film transistor at the intersection of 
the scanning line and a signal line, a vertical-drive circuit 102 which drives the scanning line, and a level drive 
circuit 103 which drives a signal line. The number of the scanning lines is made into 1024 in this example. The 
vertical-drive circuit 102 of the liquid crystal display of this example The 256-step scanning circuit 104-1 to 104- 
257 of the half bit pattern which carries out the sequential shift of the pulse signal inputted from the input 
terminal a107 or the input terminal b108 synchronizing with a clock signal as shown in drawing, Each output 

signals P1, P2 P256 of the half bit pattern scanning circuit 104-1 to 104-257, It consists of a NAND gate 

circuit 105-1 to 105-1024 which makes an jnput signal control signals G1, G2 G8, and an output-buffer circuit 

106 which makes an input signal each output signal of the NAND gate circuit. To each output of the half bit 
pattern scanning circuit 104-1 to 104-257, four NAND gate circuits are connected and it has been the description 
that all of the control signal of eight adjoining NAND gate circuits differ. 
-[00^^ _ 
bidirectional scan is possible. When scanning.to an one direction, when scanning to hard flow* a pulse signal is 
inputted from an input terminal b108 from an input terminal a 107. 

[0033] The circuit driven with the clock signal of two phases is used for the half bit pattern scanning circuit 104- 
1 to 104-257. Therefore, the number of driving signals required to drive the half bit pattern scanning circuit 104-1 
to 104-257 becomes a total of four of two clock signals and two input signals also including the pulse signal 
inputted when scanning to hard flow. Furthermore, the control signals G1-G8 of the NAND gate circuit 105-1 to 
105-1024 are added, and the number of the driving signals inputted into a vertical-drive circuit has become a 
total of 12 pieces. The number of these driving signals does not change, even when the number of signal lines 
exceeds 1024. On the other hand, when the address decoder used conventionally is applied to a vertical-drive 
circuit, as stated previously, the number of control signals becomes 20 pieces. That is, in the liquid crystal display 
of this example, the number of the driving signal terminals of a vertical-drive circuit is conventional three fifths. 
Moreover, when the number of the scanning lines exceeds 1024, the number of the control signals of an address 
decoder becomes 22 pieces, and the number of the driving signal terminals of the vertical-drive circuit of this 
example serves as the conventional abbreviation half. 

[0034] Although it has the composition of making the number of stages of a half bit pattern scanning circuit into 
256 steps, inputting each of that output into four NAND gate circuits, and driving the 1024 scanning lines, in this 
example, the number of stages of a half bit pattern scanning circuit is made into 512 steps, and each of that 
output may be inputted into two NAND gate circuits, and you may make it the configuration which drives the 1 024 
scanning lines. In that case, although ****** [ the number of the control signals of a NAND gate circuit / eight ] 
still, it is also possible to make it four pieces. Moreover, in this example, although the NAND gate circuit 105-1 to 

-8- 



105-J024 is used, you may replace in a NOR-gate circuit. In that case, in the output signals P1-P256 of the half 
bit pattern scanning circuit 104-1 to 104-257 in this example, logical level needs to.input an opposite signal into a 
NOR-gate circuit, and needs to transpose an output-buffer circuit to a normal rotation buffer circuit. 
[0035] Drawing 2 is drawing showing the 1st example of the drive approach of the liquid crystal display of this 
invention. This example shows an example of the drive approach in the case of scanning sequentially using the 
liquid crystal display shown in drawing 1 . Hereafter, the drive approach is explained using drawing 2 
[0036] First, a clock period inputs to the timing the clock signal (T is a scanning-line selection period) CLK of 
(8xT) and the pulse width from an input terminal a107 indicate the input pulse signal VSTa of (8xT) to be at 
drawing 2 , synchronizes the input pulse signal to a clock signal, and carries out a sequential shift in the half bit 
pattern scanning circuit 104-1 to 104-257. Thereby, as each output signals P1-P256 of the half bit pattern 
scanning circuit 104-1 to 104-257, as shown in drawing, the pulse signal the phase carried out [ the pulse signal / 
pulse width ] the every (4xT) sequential shift by (8xT) is outputted. Since a scanning circuit is driven with the 
clock signal of two phases, it may usually input the clock signal in the relation between CLK and opposition from 
the outside as a clock signal. On the other hand, pulse width inputs to the timing to which T and a pulse period 
show in drawing the pulse signal in which (8xT) and a phase carried out the sequential shift every [ T ] as control 
signals G1-G8 of the NAND gate circuit 105-1 to 105-1024. Consequently, the pulse signal T and a phase carried 
out [ the pulse signal / pulse width ] the sequential shift every [ T ] is obtained as output signals GP1-GP1024 of 
the output-buffer circuit 106. The signal when scanning sequentially, as it explained above can be taken out. 
[0037] In this example, only (2xT) has delayed the timing to which the control signal G1 inputted into NAND gate 
circuit 105- (1+8x (N-1)) starts to the timing of the output signal P of a half bit pattern scanning circuit (2xN-1) 
which starts (N is 128 or less positive integer). By inputting control signals G1-G8 to such timing, the noise which 
appears in an output signal with a cross talk can be erased completely, on the other hand — since the output 
signal of a vertical-drive circuit falls when the timing to which the output signal P of a half bit pattern scanning 
circuit (2xN-1) starts, and the timing to which the control signal G1 inputted into NAND gate circuit 105- (1+8x 
(N-1 )) starts are made in agreement (7xT) — only — in the elapsed time of day. a noise may occur in the output 
signal. 

[0038] Drawing 3 is drawing showing the 2nd example of the drive approach of the liquid crystal display of this 
invention. Although this example shows an example of the drive approach in the case of scanning sequentially like 
the 1st example of the drive approach using the liquid crystal display shown in drawing 1 . it differs from the 1st 
example at the point which scans a active-matrix array to hard flow. Hereafter, the drive approach is explained 
using drawing 3 . 

[0039] First, a clock period inputs into the half bit pattern scanning circuit 104-1 to 104-257 to the timing which 
shows the input pulse signal VSTb of (8xT) to drawing 3 . and synchronizes the input pulse signal with it to a 
. ...clock signal, and,the,clock i5ignal: (T is a. scanningrline selection P eriod)..CLK.of.(8xTXand_the pulse widthJhonr, an 
input terminal b108 are sequence contrary to the 1st example, and carry out a sequential; shift. . this shows in 
drawing as each output signals P1-P256 of the half bit pattern scanning circuit 104-1 to 104-257 — as — pulse 
width — (8xT) — every [ a phase ] — (4xT) the pulse signal which carried out the sequential shift is outputted in 
reverse sequence. Since a scanning circuit is driven with the clock signal of two phases, it may usually input the 
clock signal in the relation between CLK and opposition from the outside as a clock signal. On the other hand, 
pulse width inputs the pulse signal which carried out the sequential shift every [ T ] in the sequence that (8xT) 
and a phase have reverse T and pulse period to the timing shown in drawing as control signals G1-G8 of the 
NAND gate circuit 105-1 to 105-1024. consequently — as the output signals GP1-GP1024 of the output-buffer 
circuit 106 — pulse width — T — a phase — every [ T ] — the pulse signal which carried out the sequential 
shift is obtained in reverse sequence. As it explained above, the signal when scanning to hard flow can be taken 

[0040] In this example, only (2xT) has delayed the timing to which the control signal G8 inputted into NAND gate 
circuit 105- (8xN) starts to the timing of the output signal P of a half bit pattern scanning circuit (2xN) which 
starts (N is 128 or less positive integer). By inputting control signals G1-G8 to such timing, the noise which 
appears in an output signal with a cross talk can be erased completely, on the other hand — since the output 
signal of a vertical-drive circuit falls when the timing to which the output signal P of a half bit pattern scanning 
circuit (2xN) starts, and the timing to which the control signal G8 inputted into NAND gate circuit 105- (8xN) 
starts are made in agreement (7xT) — only — when it passes, a noise may occur in the output signal. 
[0041] Drawing 4 is drawing showing the 3rd example of the drive approach of the liquid crystal display of this 
invention. This example shows an example of the drive approach in the case of expanding an image horizontally 
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[ twice as many as this / length and horizontally / each ] using the liquid crystal display shown in drawing 1 . In 
order to carry out and double the enlarged display of the lengthwise direction of an image, and the longitudinal 
direction, it is required to scan the scanning line of two lines at a time and to supply the same video signal to two 
adjoining signal lines. The drive approach for it is explained using drawing 4 . 

[0042] First, a clock period inputs to the timing the clock signal (T is a scanning-line selection period) CLK of 
(4xT) and the pulse width from an input terminal a107 indicate the input pulse signal VSTa of (4xT) to be at 
drawing 4 , synchronizes the input pulse signal to a clock signal, and carries out a sequential shift in the half bit 
pattern scanning circuit 104-1 to 104-257. Thereby, as each output signals P1-P256 of the half bit pattern 
scanning circuit 104-1 to 104-257, as shown in drawing, the pulse. signal the phase carried out [the pulse signal / 
pulse width ] the every (2xT) sequential shift by (4xT) is outputted. Since a scanning circuit is driven with the 
clock signal of two phases, it may usually input the clock signal in the relation between CLK and opposition from 
the outside as a clock signal. On the other hand, pulse width inputs the pulse signal which is four kinds in which 
(4xT) and a phase carried out [ T and a pulse period ] the sequential shift every [ T ] for G3, G4 and G5, and G6, 
G7 and G8 to the timing which carries out in common, respectively and is shown in drawing as a control signal of 
the NAND gate circuit 105-1 to 105-1024. [ G1 G2, ] Consequently, the pulse signal which it scans two lines at a 
time sequentially is obtained as output signals GP1-GP1024 of the output-buffer circuit 106. On the other hand, 
the function which supplies the same video signal to adjoining two lines is prepared in the level drive circuit used 
by this example. The enlarged display of the image can be turned sideways [ twice as many as this / length and 
sideways / each ] using the drive approach explained above. 

[0043] Moreover, in the odd number field, it is possible by applying this example to perform easily the two-line 
coincidence drive which scans no less than the following even lines to odd lines and coincidence, writes in the 
same signal, scans to even lines and coincidence at coincidence, and writes the same signal of no less than the 
following odd lines in them in the even number field. 

[0044] In this example, only T has delayed the timing to which the control signal G1 which the output signal P of a 
half bit pattern scanning circuit (2xN-1) inputs into NAND gate circuit 105- (1+8x (N-1)) to the timing which 
starts (N is 128 or less positive integer) starts. By inputting control signals G1-G8 to such timing, the noise which 
appears in an output signal with a cross talk can be erased completely, on the other hand — since the output 
signal of a vertical-drive circuit falls when the timing to which the output signal P of a half bit pattern scanning 
circuit (2xN-1) starts, and the timing to which the control signal G1 inputted into NAND gate circuit 105- (1+8x 
(N-1)) starts are made in agreement (3xT) — only — in the elapsed time of day, a noise may occur in the output 
signal. 

[0045] Drawing 5 is drawing showing the 4th example of the drive approach of the liquid crystal display of this 
invention. This example shows an example of the drive approach in the case of expanding an image horizontally 
^ [.4 tinies^&-many.as..this./ length.and horizontally, /,.each^ 
order to carry out and increase the enlarged display of the lengthwise direction of an image, and the longitudinal 
direction 4 times, it is possible to scan the scanning line of four lines at a time and to supply the same video 
signal to four adjoining signal lines. The drive approach for it is explained using drawing 5 . 
[0046] First a clock period inputs to the timing the clock signal (T is a scanning-line selection period) CLK of 
(2xT) and the pulse width from an input terminal a 107 indicate the input pulse signal VSTa of (2xT) to be at 
drawing 5 , synchronizes the input pulse signal to a clock signal, and carries out a sequential shift in the half bit 
pattern scanning circuit 104-1 to 104-257. Thereby, as each output signals P1-P256 of the half bit pattern 
scanning circuit 104-1 to 104-257, as shown in drawing, the pulse signal the phase carried out [ the pulse signal / 
pulse width ] the sequential shift every [ T ] by (2xT) is outputted. Since a scanning circuit is driven with the 
clock signal of two phases, it may usually input the clock signal in the relation between CLK and opposition from 
the outside as a clock signal. On the other hand, pulse width inputs two kinds of pulse signals to which (2xT) and 
a phase shifted [ T and a pulse period ] only T for G1-G4, and G5-G8 to the timing which carries out in common, 
respectively and is shown in drawing 5 as a control signal of the NAND gate circuit 105-1 to 105-1024. 
Consequently, the pulse signal which it scans four lines at a time sequentially is obtained as output signals GP1- 
GP1024 of an output-buffer circuit. On the other hand, the function which supplies the same video signal to 
adjoining four lines is prepared in the level drive circuit used by this example. The enlarged display of the image 
can be turned sideways [ 4 times as many as this / length and sideways / each ] using the driving direction 
explained above. 

[0047] This example has delayed the timing to which the control signal G1 which the output signal P of a half bit 
pattern scanning circuit (2xN-1) inputs into NAND gate circuit 105- (1+8x (N-1)) to the timing which starts (N is 
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128 or less positive integer) starts only (T/2). By inputting control signals G1-G8 to such timing, the noise which 
appears in an output signal with a cross talk can be erased completely. On the other hand, when the timing to 
which the output signal P of a half bit pattern scanning circuit (2xN-1) starts, and the timing to which the control 
signal G1 inputted into NAND gate circuit 105- (1+8x (N-1)) starts are made in agreement, after the output signal 
of a vertical-drive circuit falls, in the time of day when only T passed, a noise may occur in the output signal. 
[0048] Drawing 6 is drawing showing the 5th example of the drive approach of the liquid crystal display of this 
invention. This example shows an example of the drive approach for performing an interlace drive using the liquid 
crystal display shown in drawing 1 . In order to perform an interlace drive, in the odd number field, it is required to 
make sequential selection of the odd-numbered scanning line, and to make sequential selection of the even- 
numbered scanning line in the even number field. The drive approach for it is explained using drawing 6 . 
[0049] First, in the odd number field, a clock period inputs to the timing clock signal (T is scanning-line selection 
period) CLK of (4xT) and the pulse width from an input terminal a107 indicate the input pulse signal VSTa of (4xT) 
to be at drawing 6 , synchronizes the input pulse signal to a clock signal, and carries out a sequential shift in the 
half bit pattern scanning circuit 104-1 to 104-257. Thereby, as each output signals P1-P256 of the half bit 
pattern scanning circuit 104-1 to 104-257, as shown in drawing, the pulse signal the phase carried out [ the pulse 
signal / pulse width ] the every (2xT) sequential shift by (4xT) is outputted. Since a scanning circuit is driven with 
the clock signal of two phases, it may usually input the clock signal in the relation between CLK and opposition 
from the outside as a clock signal. On the other hand, pulse width inputs as a control signal of a NAND gate 
circuit to the timing to which T and a pulse period show in drawing the pulse signal which is four kinds in which 
(4xT) and a phase carried out the sequential shift every [ T ] G1, G3, and G5 and G7. Consequently, the pulse 
signal which scans the odd-numbered scanning line sequentially is obtained as output signals GP1-GP1024 of the 
output-buffer circuit 1 06. 

[0050] Then, in the even number field, a clock period inputs to the timing the clock signal (T is a scanning-line 
selection period) CLK of (4xT) and the pulse width from an input terminal a107 indicate the input pulse signal 
VSTa of (4xT) to be at drawing 6 , synchronizes the input pulse signal to a clock signal, and carries out a 
sequential shift in the half bit pattern scanning circuit 104-1 to 104-257: Thereby, as each output signals P1- 
P256 of the half bit pattern scanning circuit 104-1 to 104-257, as shown in drawing, the pulse signal the phase 
carried out [ the pulse signal / pulse width ] the every (2xT) sequential shift by (4xT) is outputted. Since a 
scanning circuit is driven with the clock signal of two phases, it may usually input the clock signal in the relation 
between CLK and opposition from the outside as a clock signal. On the other hand, pulse width inputs to the 
timing to which T and a ptilse period show in drawing the pulse signal which is four kinds in which (4xT) and a 
phase carried out the sequential shift every [ T ] G2, G4, G6, and G8 as a control signal of the NAND gate circuit 
105-1 to 105-1024. Consequently, the pulse signal which scans the even-numbered scanning line sequentially is 

^ .obtained as output.signals GP1 -GP-tQ24,x>f .the output-buffer jcircuit.1 06. ... w.:.-..^.-: 

[0051] In this example, only T has delayed the timing to which the control signal G1 which the. output signal P of a 
half bit pattern scanning circuit (2xN-1) inputs into NAND gate circuit 105- (1+8x (N-1)) to the timing which 
starts (N is 128 or less positive integer) starts. Moreover, only T has delayed the timing to which the control 
signal G5 inputted into NAND gate circuit 1 05- (5+8x (N-1 )) starts to the timing to which the output signal P of a 
half bit pattern scanning circuit (2xN) starts. By inputting such timing control signals G1-G8, the noise which 
appears in an output signal with a cross talk can be erased completely. On the other hand, the timing to which the 
output signal P of a half bit pattern scanning circuit (2xN-1) starts, When the timing to which the control signal 
G1 inputted into NAND gate circuit 105- (1+8x (N-1)) starts is made in agreement, Or the timing to which the 
output signal P of a half bit pattern scanning circuit (2xN) starts, since the output signal of a vertical-drive circuit 
falls when the timing to which the control signal G5 inputted into NAND gate circuit 105- (5+8x (N-1)) starts is 
made in agreement (3xT) — only — in the elapsed time of day, a noise may occur in the output signal: 
[0052] Drawing 7 is drawing showing the 6th example of the drive approach of the liquid crystal display of this 
invention. This example shows an example of the drive approach for carrying out the enlarged display of the image 
for a free scale factor using the liquid crystal display shown in drawing 1 . It is required while scanning one line at 
a time sequentially, in order to carry out the enlarged display of the image for free scale factors, such as 1.6 
times, to carry out the coincidence scan of the two lines partially. Hereafter, the drive approach for it is explained 
using drawing 7 . 

[0053] First, as shown in drawing, a clock period inputs into the half bit pattern scanning circuit 104-1 to 104-257 
to the timing the clock signal (T is a scanning-line selection period) CLK of (7xT) and the pulse width from an 
input terminal a 107 indicate [ a duty ratio ] the input pulse signal VSTa of (7xT) to be by three sevenths at 
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drawing 7 . Thereby, pulse width is outputted to the timing which the pulse signal of (7xT) shows in drawing as an 
output signal P1 of the half bit scanning circuit 104-1. Since a scanning circuit is driven with the clock signal of 
two phases, it may usually input the clock signal in the relation between CLK and opposition from the outside as a 
clock signal. On the other hand, the pulse signal which carried out the sequential shift every [ T ] except for the 
3rd as pulse width showed T and a phase showed the period when the pulse signal P1 is outputted in drawing as 
control signals G1-G4 of the NAND gate circuit 105-1 to 105-1024 is inputted to the timing shown in drawing. 
Consequently, the pulse signal the phase carried out [ the pulse signal / pulse width ] the sequential shift every 
[ T ] except for the 3rd by T as output signals GP1-GP4 of the output-buffer circuit 1 06 is obtained. Thus, the 
2nd and the 3rd part of the scanning line can be chosen as coincidence. 

[0054] Then, as shown in drawing, a period modulates [ a duty ratio ] the clock signal inputted into the half bit 
pattern scanning circuit 104-1 to 104-257 to the clock signal of (7xT) by four sevenths. Thereby, pulse width is 
outputted to the timing which the pulse signal of (8xT) shows in drawing as an output signal P2 of the half bit 
scanning circuit 104-2. Moreover, pulse width is outputted to the timing which the pulse signal of (7xT) shows in 
drawing as an output signal P3 of the half bit scanning circuit 104-3. On the other hand, in the period when the 
pulse signal P2 is outputted, pulse width inputs to the timing to which T and a phase show the pulse signal which 
carried out the sequential shift every [ T ] in drawing as control signals G5-G8 of a NAND gate circuit. 
Consequently, the pulse signal the phase carried out [ the pulse signal / pulse width ] the sequential shift every 
[ T ] by T is obtained as output signals GP5-GP8 of the output-buffer circuit 1 06. Moreover, in the period when 
the pulse signal P3 is outputted, pulse width inputs to the timing to which T and a phase show the pulse signal 
which carried out the sequential shift every [ T ] in drawing as control signals G1-G4 of a NAND gate circuit. 
Consequently, the pulse signal the phase carried out [ the pulse signal / pulse width ] the sequential shift every 
[ T ] by T is obtained as output signals GP9-GP12 of the output-buffer circuit 106. 

[0055] Then, as shown in drawing, a period modulates [ a duty ratio ] the clock signal inputted into the half bit 
pattern scanning circuit 104-1 to 104-257 to the clock signal of (8xT) by one half. Thereby, pulse width is 
outputted to the timing which the pulse signal of (7xT) shows in drawing as an output signal P4 of the half bit 
scanning circuit 104-4. on the other hand, T and a phase input the pulse signal in which pulse width carried out T 
[ every ] sequential shift in the period when the pulse signal P4 is outputted as control signals G5-G8 of a NAND 
gate circuit to the timing the phase of a control signal G4 and whose phase of a control signal G5 correspond, as 
shown in drawing. Consequently, pulse width is obtained to the timing with which the pulse signal of the phase of 
an output signal P1 2 and an output signal P13 the phase carried out [ the pulse signal ] the sequential shift every 
[ T ] by T corresponds as output signals GP13-GP16 of the output-buffer circuit 106. Thus, the 12th and the 
13th part of the scanning line can be chosen as coincidence. 

[0056] By the drive approach explained above, the scanning line of two lines can be partially scanned to 

• *■ coincidence. -..t.^- >„• w.-..:-:^^...^. > ^- ~ .J-?. _ , l . 

[0057] the timing to which the control signal G1 inputted into NAND- gate circuit 105- (1+8x (N.-1)).in this example 
to the timing of the output signal P of a half bit pattern scanning circuit (2xN-1) which starts (N is 128 or less 
positive integer) starts — T — or (2xT) — only — it has delayed, moreover, the timing to which the output signal 
P of a half bit pattern scanning circuit (2xN-1) falls to the timing to which the control signal G4 inputted into 
NAND gate circuit 105- (4+8x (N-1)) falls — T — or (2xT) — only — it has delayed, moreover, the timing to 
which the control signal G5 inputted into NAND gate circuit 105- (5+8x (N-1)) starts to the timing to which the 
output signal P of a half bit pattern scanning circuit (2xN) starts — T — or (2xT) — only — it has delayed, 
moreover, the timing to which the output signal P of a half bit pattern scanning circuit (2xN) falls to the timing to 
which the control signal G8 inputted into NAND gate circuit 105- (8xN) falls — T — or (2xT) — only — it has 
delayed. By inputting control signals G1-G8 to such timing, the noise which appears in an output signal with a 
cross talk can be erased completely. 

[0058] Drawing 8 is drawing showing the 7th example of the drive approach of the liquid crystal display of this 
invention. This example shows an example of the drive approach which carries out the black writing of the pixel 
field of the upper and lower sides which remained during the blanking period, when displaying the image of the 
number of pixels smaller than the number of pixels which a liquid crystal display has using the liquid crystal 
display shown in drawing 1 . Hereafter, the drive approach in the case of carrying out the black display writing of 
the pixel for 1 6 lines a top and the bottom, respectively is explained using drawing 8 . 

[0059] First, a clock period inputs into the half bit pattern scanning circuit 104-1 to 104-257 during a blanking 
period to the timing to which the clock signal CLK of TH and the pulse width from an input terminal a107 show 
the pulse signals A and B which are two of (2xTH(s)) in drawing. Time amount after pulse signal A falls at this 
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time until pulse signal B starts serves as (124xTH), as shown in drawing. Thus, the signal said two pulse signals 
carried out [ the signal ] the every (TH/2) sequential shift is outputted to the timing shown in drawing as output 
signals P1-P256 of the half bit scanning circuit 104-1 to 104-257 by inputting the input signal VSTa from clock 
signal CLK and an input terminal a 107. On the other hand, in this period, the signal of a low level is altogether 
inputted as control signals G1-G8 of a NAND gate circuit Consequently, regardless of the logical level of the 
output signals P1-P256 of a half bit pattern scanning circuit, the output signal of a vertical-drive circuit will be in 
the condition of a low level. In addition, the about triple figures clock frequency (1/TH) in this period is made high 
compared with the clock frequency in a video-signal write-in period. 

[0060] After pulse signal A is inputted following this period that shifts two pulse signals A and B to a high speed 
on a frequency high about triple figures compared with an image write-in period, as shown in drawing, the level of 
a clock signal is held in the elapsed (128xTH) place. Thereby, as shown in drawing, the output signals P1-P4 of a 
half bit pattern scanning circuit and P253-256 are high-level, and are held. On the other hand, as control signals 
G1-G8 inputted into a NAND gate circuit in this period, as shown in drawing, a high-level signal is inputted. 
Consequently, only the period when the control signals G1-G8 of a NAND gate circuit are high-level is set to the 
output signals GP1-GP16 of a vertical-drive circuit, and GP1009-GP1024 being high-level. A black status signal 
is written in the pixel of 16 lines a top and the bottom at this period, respectively. Usually, the longtime amount 
which can be enough written in the pixel as which the black status signal was chosen as this black write-in period 
is set up. Moreover, Rhine which performs black display writing can be adjusted by adjusting the pulse width of 
pulse signals A and B. 

[0061] A clock period inputs the clock signal of TH into the scanning circuit 104-1 to 104-257 of a half bit 
pattern again following the period of the bottom black writing of besides. By this, the data held in the scanning 
circuit 104-1 to 104-257 of a half bit pattern are swept out by the high speed. On the other hand, in this period, 
the signal of a low level is altogether inputted as control signals G1-G8 of the NAND gate circuit 105-1 to 105- 
1024. Consequently, regardless of the logical level of the output signals P1-P256 of a half bit pattern scanning 
circuit, the output signal of a vertical-drive circuit will be in the condition of a low level. Moreover, during this 
period, in order to generate the scan pulse signal in an image write-in period, it inputs to the timing which shows 
pulse signal C of pulse width TH in drawing, and that pulse signal C is transmitted to the 4th step. By this, in an 
image write-in period, a transfer will begin from the 5th step and a scan will begin from the 17th scanning line 
which is a graphic display field as an output of a vertical-drive circuit. 

[0062] Drawing 9 is drawing showing the 8th example of the drive approach of the liquid crystal display of this 
invention. Although this example shows an example of the drive approach which carries out the black writing of 
the pixel field of the upper and lower sides which remained during the blanking period when displaying the image of 
the number of pixels smaller than the number of pixels which a liquid crystal display has. like the 7th example 
using-theJiquidccrystal display shown Jn. drawing 1 _ ,.a top, they^areJ-5 Jines and.the point.which carries x>utthe . « 
black display writing of the pixel for 17 lines the bottom, and_differs from the 7th example. That is, this example : 
shows the drive approach when moving a graphic display device on one line from the condition of the 7th example. 
This drive approach is used to move a graphic display field freely. Hereafter, the drive approach is explained. 
[0063] First, it sets during a blanking period and a clock period inputs into the half bit pattern scanning circuit 
104-1 to 104-257 to the timing which shows clock signal CLK of TH, and the input pulse signals A and B in 
drawing. Time amount after pulse signal A falls at this time until pulse signal B starts serves as (1 24xTH), as 
shown in drawing. Thus, the signal said two pulse signals carried out [ the signal ] the every (TH/2) sequential 
shift is outputted by inputting clock signal CLK and an input signal VSTa to the timing shown in drawing as output 
signals P1-P256 of the half bit scanning circuit 104-1 to 104-257. On the other hand, in this period, the signal of 
a low level is altogether inputted as control signals G1-G8 of the NAND gate circuit 105-1 to 105-1024. 
-Consequently, regardless of the logical level of the output signals P1-P256 of a half bit pattern scanning circuit, 
the output signal of a vertical-drive circuit will be in the condition of a low level. In addition, the about triple 
figures clock frequency (1/TH) in this period is made high compared with the clock frequency in a video-signal 
write-in period. 

[0064] After pulse signal A is inputted following this period that shifts two pulse signals A and B to a high speed 
on a frequency high about triple figures compared with an image write-in period, as shown in drawing, the level of 
a clock signal is held in the elapsed (127xTH) place. Thereby, as shown in drawing, the output signals P1-P3 of a 
half bit pattern scanning circuit and P252-256 are high-level, and are held. Let this period be the 1st black write- 
in period. In this period, on the other hand, the control signals G1-G4 inputted into a NAND gate circuit and G8 
are made into high level, and G5-G7 are made into a low level, consequently, output signal GP1- of a vertical- 
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drive circuit — GP4, GP8, and GP9- GP12, GP1008, and GP1009- GP1012, GP1016, and GP1017- GP1020 and 
GP1024 will be in a high-level condition. In this period, black display writing is performed about a part of part 
which should indicate by black. 

[0065] Following this 1st black write-in period, the level of a clock signal is switched, as shown in drawing. By this, 
the output signal P4 of the scanning circuit 104-4 of a half bit cuts high-level, and changes from a low level, and 
the output signal P252 of the half bit scanning circuit 104-252 switches from high level to a low level. 
Consequently, the output signals P1-P4 of a half bit pattern scanning circuit, and P253-P256 will be in a high- 
level condition. In this period, as control signals G1-G8 of the NAND gate circuit 105-1 to 105-1024, altogether, 
the signal of a low level is inputted and the output signal of the vertical-drive circuit 102 is changed into the 
condition of a low level regardless of the logical level of the output signals P1-P256 of a half bit pattern scanning 
circuit. 

[0066] The control signals G1-G7 inputted into a NAND gate circuit are made into high level, holding the logical 
level of a clock signal following this period, and G8 is made into a low level. Consequently, the output signals 
GP1-GP7 of a vertical-drive circuit, GP9-GP15, GP1009-GP10105, and GP1017-GP1023 will be in a high-level 
condition. In this period, black display writing is performed about a part of part which should indicate by black. Let 
this period be the 2nd black write-in period. 

[0067] A clock period inputs the clock signal of TH into the scanning circuit 104-1 to 104-257 of a half bit 
pattern again following the period of the this 1st and 2nd vertical black writing. By this, the data held in the 
scanning circuit 104-1 to 104-257 of a half bit pattern are swept out by the high speed. On the other hand, in this 
period, the signal of a low level is altogether inputted as control signals G1-G8 of the NAND gate circuit 105-1 to 
105-1024. Consequently, regardless of the logical level of the output signals P1-P256 of a half bit pattern 
scanning circuit, the output signal of a vertical-drive circuit will be in the condition of a low level. Moreover, during 
this period, in order to generate the scan pulse signal in an image write-in period, it inputs to the timing which 
shows pulse signal C of pulse width TH in drawing, and that pulse signal C is transmitted to the 4th step. Then, a 
clock frequency is modulated and the pulse signal in which the phase carried out the sequential shift is inputted 

as a control signal inputted into a logic-gate circuit in the sequence of G8, G1, G2 G7. A scan will begin from 

the 16th scanning line which is a graphic display field as an output of a vertical-drive circuit. 
[0068] By the drive approach which was explained above, a graphic display location can be moved per one line. 
[0069] Drawing 10 is drawing showing the 9th example of the drive approach of the liquid crystal display of this 
invention. This example shows an example of the another drive approach which carries out the black writing of the 
pixel field of the upper and lower sides which remained during the blanking period, when displaying the image of 
the number of pixels smaller than the number of pixels which a liquid crystal display has like the 7th example 
using the liquid crystal display shown in drawing 1 . Hereafter, the drive approach in the case of carrying out the 

black, display, writing of the pixel. forJ.6.. lines ajtop.and the, bottom,, respectively. Js^explainedusing. drawingJ.O 

[0070]; First, a clock period inputs into the half bit pattern scanning circuit 104-1 to :1 .04-25 7 during a blanking 
period to the timing to which the clock signal CLK of TL and the pulse width from an input terminal a107 show the 
input pulse signal VSTa of (2xTL) in drawing. Thereby, the signal said input pulse signal carried out [the signal ] 
the every (TL/2) sequential shift is outputted to the timing shown in drawing as an output signal of the half bit 
scanning circuit 104-1 to 104-257. Under the present circumstances, TL is made into die length comparable as 
the selection period T of the scanning line. Moreover, if a clock signal is 3 clock **** as shown in drawing, it will 
hold level in time. Therefore, it will be held by the output signals P5 and P6 of a half bit pattern scanning circuit 
high-level. A high-level signal is inputted to the timing shown in drawing so that the period when the pulse signal 
of the output signals P1 and P3 of a half bit scanning circuit is outputted may be covered in this period on the 
other hand as control signals G1-G4 of a NAND gate circuit. Moreover, a high-level signal is inputted to the 
timing shown in drawing so that the period when the pulse signal of the output signals P2 and P4 of a half bit 
scanning circuit is outputted may be covered as control signals G5-G8 of the NAND gate circuit 105-1 to 105- 
1024. Consequently, the pulse signal of pulse width TL in which the phase carried out the every (TL/2) sequential 
shift is obtained at intervals of three lines as output signals GP1-GP16 of a vertical-drive circuit During this shift 
period, it performs four lines at a time, and up black display writing is performed in order. 

[0071] The clock period of the clock signal inputted into the half bit pattern scanning circuit 104-1 to 104-257 is 
modulated to (8xT) following this period that performs up black display writing. Consequently, the shift of the data 
with which the half bit scanning circuit 104-5,104-6 was held by the way starts again, and, henceforth [ the 
output signal P7 of the half bit scanning circuit 104-7 ], the pulse signal (8xT) and a phase carried out [ the pulse 
signal / pulse width ] the every (4xT) sequential shift is outputted. On the other hand, in this period, pulse width 
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inputs to the timing to which T and a pulse period show in drawing the pulse signal in which (8xT) and a phase 
' carried out the sequential shift every [ T ] as control signals G1-G8 of the NAND gate circuit 105-1 to 105-1024. 
Consequently, the pulse signal the pulse of a period T carried but [ the pulse signal ] the sequential shift every 
[ T ] is obtained as output signals GP1 7-GP1 008 of the output-buffer circuit 1 06. A video signal is written in this 
period. 

[0072] Following an image write-in period, as shown in drawing, the level of a clock signal is held to the output 
signal P253 of the half bit scanning circuit 104-253, and a clock period inputs the clock signal of TL into it in the 
place to which the pulse signal was transmitted following it. The data with which the half bit scanning circuit 104- 
252,104-253 was held by the way start a shift again by this, and the pulse signal the phase carriedout [ the pulse 
signal / pulse width ] the every (TL/2) sequential shift by TL is outputted as output signals P254-P256 of a half 
bit scanning circuit. In this period, a high-level signal is inputted to the timing shown in drawing as the control 
signals G1-G4 inputted into a NAND gate circuit, and G5-G8. Consequently, the pulse signal of pulse wjdth TL in 
which the phase carried out the every (TL/2) sequential shift is obtained at intervals of three lines as output 
signals GP1009-GP1024 of the output-buffer circuit 106. During this shift period, it performs four lines at a time, 
and lower black display writing is performed in order. Since the liquid crystal display of this invention has the 
composition that it can perform the black display writing of four lines at a time, in this way, the time amount of 
black display writing becomes long 4 times, and it can write in a black signal. 

[0073] The liquid crystal display of this example was accumulated on the glass substrate, and produces a 
polycrystalline silicon thin film transistor. Although the vertical-drive circuit and the level drive circuit were 
constituted from a CMOS static circuit, constituting from a CMOS dynamic circuit is also possible. Moreover, in 
this example, although the polycrystalline silicon thin film transistor was used, it is also possible to form by other 
thin film transistors which adopted the amorphous silicon, the cadmium selenium, etc. as the semi-conductor 
layer. Moreover, it is also possible to constitute from a single-crystal-silicon MOS transistor. 
[0074] 

[Effect of the Invention] If the liquid crystal display and its drive approach of this invention are applied as 
explained above, since the number of the control terminals inputted into the vertical-drive circuit of a multi-sink 
liquid crystal display is reducible from 3/5 to one half extent, it is very effective when attaining miniaturization of 
a multi-sink liquid crystal display, and low cost-ization. 

[0075] Furthermore, since the noise by the cross talk of a control signal does not occur at all, it can operate a 
liquid crystal display to stability. 



[Translation done.] 



* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] It is drawing showing the example of the liquid crystal display of this invention. 

["Drawing 2] It is drawing showing the 1st example of the drive approach of the liquid crystal display of this 

invention. 

[Drawing 3] It is drawing showing the 2nd example of the drive approach of the liquid crystal display of this 
invention. 

[Drawing 4] It is drawing showing the 3rd example of the drive approach of the liquid crystal display of this 
invention. 

[Drawing 51 It is drawing showing the 4th example of the drive approach of the liquid crystal display of this 
invention. 
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[Drawing 6] It is drawing showing the 5th example of the drive approach of the liquid crystal display of this 
invention. , 

[Drawing 7] It is drawing showing the 6th example of the drive approach of the liquid crystal display of this • 
invention. 

[Drawing 8] It is drawing showing the 7th example of the drive approach of the liquid crystal display of this 
invention. 

[Drawing 9] It is drawing showing the 8th example of the drive approach of the liquid crystal display of this 
invention. 

[Drawing 10] It is drawing showing the 9th example of the drive approach of the liquid crystal display of this 
invention. 

[Drawing 111 It is drawing showing the conventional liquid crystal display. 

[Drawing 121 It is drawing showing an example of the drive approach of the conventional liquid crystal display. 
[Description of Notations] 

101 Active-Matrix Array 

102 Vertical-Drive Circuit 

103 Level Drive Circuit 

104- 1 to 104-257 Half bit scanning circuit 

105- 1 to 105-1024 NAND gate circuit 

1 06 Buffer Circuit 

1 07 Input Terminal A 

108 Input Terminal B 

1101 Active-Matrix Array • 

1 102 Vertical-Drive Circuit 

1 103 Level Drive Circuit 

1 1 04 Address Decoder 



[Translation done.] 
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IB^yU^«*SrW*^7 hi"SSB 3 OgMQ £ *s#ffi U 
HMEJISl. J|S3©J|IIM»c*JV^-Ctt. HUiS^tflHlfgWttS^ 



«tllB^2©»Bat-fc^TH, KUB*aE@K©ffi*is, fl 
9 ] fl|*£ 1 1S«©«fli**antSrW»i--** 

yy^^^ymffl^&^x. mfenrnwHofaytto* 

WIE*3t@IStA* U /^*jf -S§-£Ji|S&->7 t ^ 

w</k&-£[c-f-S|g 2 ®»]M t . *©IS 2 OffiMttK 

X. MIE^^ffi-g-Srl-V^ hS-&5»3©fflMi» -t 
©IS 3 (D^iat-iK^T, flffE* n y ^ff-g-CQ l^/vSrH 

tuytm 1 ^*. BtflE^S[H]?SfCA^ U tWE^A^ft 

SB 3, »5©JHMfc*J^T»4. BtlE*3SIsl8S©ffl^^, 

fltna»a^-Matt©JB2o*j»S'?-icA*uT«B 
B^f-fcA* Lxmws-rz z t zmwi t •r^m&m^mm 

[0 00 1] 
[0 0 0 2] 

^yfa-^ (j£iT. PCifE-T) , U7— ^^r-->3 
>- («T> WSiEt) ..fUf^g^C^Wi 

[0 0 0 3] PC^WS^lC^^-ti-STtfetrtt. 
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fcjfeaSt-c; IrJ VPIBttB 
[0 004] ttA3t^£n**&on*ftJ: 0 t>/h 

*-?#*«»*"*as«isa**t-ct^. 0 no 

T»-|jf4 8 0 7-f>V HI6 4 0 7^yoW?;ti$t 
S»fi\ «-«-t^H2ffiFfclt*U-C, i96 07^ 
Hll 2 8 0 7 4 ^■&m^X&7fr£-<£Tz.j5ftJL*?-t< 

%h&&]-Qh6o i6007-fy, Sso.o?^ 

VERB'S:** 3 ■& S Stele tt, ft • ffi-ZHZ'tl 1 . 6 
ffiFtelfc*L-C, 8it9 607^y, Hll 2 8 O^^ffl 

[0 00 5] KA«$g(K^ttoSlfjRJ: 5 t>/hSvMB 

[0 0 0 6] i£^, TCBfffi'x-f 7>/K, 7"l/fyf- 

LfcftORIt • iff «9 

*»fia»c©av^»e>» * • m ■ wfcatts 3 tk<om& 
aire; ^n^hgu, yrisat, *e#, 3c«o»=» 

&T#5SIUfc**ii&**KK##ftfe;h,T^3. w<ofc 
ft* MlgibdlSS, 7R¥IBI*lH]if££ra/&1-5£2|H]S& 

[0007] Ui±Sft^LfcJ:5/A 

[0 0 0 8] -KAS9SB«>/>9^. Mb 
MoT, ffc&^glSi 13 i:S«±t-^j23lg»)lH]2S$r 

*©y-.r-Sr*3Si-5SiE*»l5]ISi, Btttt9*Bi5li 

[000 9] 4*«©*3t*S;-C» 4*Jfc©H*»©BMfc«r 
Sc^l"* Stele fl, 7K¥SB®)iaK»cffl^e>^5*aiE]g8 



(4) 

[0010] ^fr^is#m&&7Fmt<6m&M 

-fbiaBfctt* TK^ra-^ffli^tiTV^. 01 

10 W?:S*t57^7^ 7"v H ^ ^7 H 1 1 0 1 
i: , MfgfblSSg 1 102i, t|c ¥1811)088 ll03t 
T?flfcfc3*LT^5 0 7KW7 = -i^l 1 0 4l;tt, jfe 
5 fc ft O WHMS**s«Sfc*c a* $ *fC v * 

'[0 0 1 1] Bl 2(1. &jg«ttle]8K:r 

LfcHHS-cfcatoi-t-a* *3SEi|»©»Sr 1 0 2 

20 4*tLTfc0 1 *r©»£\ fMWB*©»Cf±, ' A 0 , / 
AO (/f±lft3aw"</v^©S<BSrS-t-) , ai, /A 
1. • ■ •, A9, /A9O2 0fiii5 0 Hl^tJ: 
?5tlftS#ii^»ra»C*5^T, fW»(9#A0, /A 
0, Al, /Al, • • •', A 9, /A9leii. tuy 
^ft-§-^A^$tvTJot), A (i + 1) CO (iflO^t. 
9tt?©8» ^ciy^i»|i, A i <D? a -ytmmcD 

tCi(J % tSlGPl, GP2, • • •', GP1024 

30 [0 0 12] 7 KWfa-^jH^Jitf,' ffl&m*t<0 

*>SVMl^*i£r|S)^Fjj:S^i-5 - i^t?%5 0 ^ 0 
Eli 2»^LfcHS^3fe^cote, ^y^i^-7>M, 

7c*^, $tmm®<o&W}, mjjftfe&Kbttfe-czz, 

40 (OSaSEti)[El?SlcilT KM73- 
3. 

[0 0 13] 

[*W^»*U±5i-*-5»JH] Ell 2fc*UfcJ: 0 

t i: t>k:.-ft!l»lftO*!PHI*i-5*:ft» «fif*-f ^^u- 

dfeCSo &lz.t£. *S«(0»*Sl 0 2 4^<D^-g-JC(l, 
50 2 OffloiRHipJB-T-AS^Bi:*^. S 5>»c*aclSlo«^ 1 
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0 2 4#«riB;ia*&tett, 2 2fiOS»«gt 
[00141 T K^fa-yiiv 

KiDTKW 2> 7t «>; M»fir-g-|HJ© / -< X^ 

[00 1 5] -*> SKIEtb[H]Sgt-.v-7 h u-v?^^Srffl 

-<fci 5 ic, h u-^i'-eit ESS* f- K©Kff 

[0 0 16] *3&3H<0B«Jtt» ±IB^jH^Sr»^:i-5fc 
fiE*»lal!SSr«ilii-*fci!>©«!»«-g-iB^O|k 

#^/-YXiS*±b/j:v\ /hS, KDv^fvv 

[0 0 17] 

08gi *»fe*5IKfi^aiE«^*JV^, MSBSESEI&Ib] 

7 bL-CtMJi-*N« (NH:jEO*»C) £SIe]B£, M 
(Mtt2EU:©S*) ttfc-tift-WWDJIS 1 OIWIW*^- 

(2XM-1) Ml#&*ft?ft®)*2 0IM#PNI?-tf# 
«88tt$ixfc. (NX M) fiO»ay-HU«Si:\ mTlEIS 

.[0018] Sg 2 oniflii, jr.i A«$SiC 
KUav^T. tWE!i«y— h@gg#2A;*3NANDIaJ&-e 

[0 0 19] 9!l 4fcttJS2©»W©tt 

[0 0 2 0] ^4W^BJti, »l*fcttJ(S3©«9li©tt 

[00 2 1] f 5©«^li, f 1, 2 £fcli!iS3<D$gBJ! 

TtUSt, Jg)#i;!> 5 (2XMXT) o s>*il 

# (2XMXT) . tt»*STi"O0R'>7 h Lfc. gfc 
■5 (2XM) iO^'/MilfA 1 , A 2, • • •, A 



(5) 

8 

(2XM) Sr., mlfS (N xM)..fi©l&sy- M§|8&© % 
(2XM) {@©Sl2©frJ$S!S^:G 1 , G2, G3, • • 
•, G (2XM) K y Jtih^ihJUiSUlA* U HufE^S 

ls]Sg©K#g (KttjEOK*) :Wm*{S-g-©afeat"<;v 
5 B**!l«: t 0 S ^(OmM t 0 tattl^T, (1 

+ MX (K-l) ) Me1B§©£ 2 ©f&lffl 

«f*0«r t 1 i Lfc«rS\ 0< (tl-t0) < ( (2 X 
MX T) /2) <Dte&&&3LTZfi<{ HfJlS 
io (2 xm) <HcO/^V/^{f -g-SrA^I LTIEf!ji-5 r i 

[0 0 2 2] 16 ©«?Ur±» 3 <0%9J0ttA&3%&11 

(2XMXT) ■Cfc5^ny^fl|#Sr|tj|a*3Sia 
Sgt-A^U /^u^flS^T, ^Vv^JS^S ( 2 x M x 
T) » ttti*ST-foJW«fc>>7hLfc, ( 2 X M) 

lB©^WMf -§-A 1 , A 2, • • • , A (2 XM) §\ 
flffSE (NXM) iBroSBS-y— MH8S©, ( 2 X M) <@© 
JB2©fW»*BT-Gl, G2, G 3, • • • , G ( 2 X 

#s (K»iiE©sic) ©w*«#©idai"</v*9i»)ac 

frSB^JSr t 0, -ZCD&fM t O^iKVT, (MX K) # 
g ©IfeS^- higi&<&JB2©ffl»^fcAA*ft5'<A' 

^fs-s-omau^/u^fflpaetjswws: 1 1 1 Lizm 

-g\ 0< (tl-t0) < (.(2XMXT) /2) ©M 
&&tfL±-FZ>#s( 5 ^^-C, buIS (2XM) {BOVnVK* 

[0 0 2 3] ^7 W^P^ti, % 1 . 2 3 <DftW 

30 TtLfcH^. JlJWriS (MX T) -CfoS^B 

ttffi*3tiH]isfcA* s*»xm&T. *<A>*mmifi 

(MX T) . (ItffiAS.T-f h Ufc, ^/iSMf@ 
©^Mffi^-Al, A 2, • • • , A (M) £\ HuiE 

(nxm) f@roi^ay- hieiKco, ,(2xm) m<vm2 

©SJ«fGliG2, G 3 i G 4 , • • •, G (2X 
M-l) tG ( 2 x M) Kl, -t n-t*H)i#^A^) U HM 
lE^SIalKOKSg (KI4IEOSSC) (Dm^im-§-ro^a 
u^^d^9^*35Bf£y& t 0, -tcO^J t OtdJitt^ 

x, (1+mx (K-i) ) #B©«iay-naB©jii 
<9%t>z>mm* 1 1 1 o< (ti-to) < 

( (MX T) /2) <DM#^ s fiK37:-t-5^'1' 5 >-^T, WS 

[0 0 2 4].^8©^BJfi, ^4©|gfl^©ji$f B *^^« 

fflMtf ( (MX T) X2) -C*)5^ny^«-»«:SfFlE* 
^[al!St-A^L, />*/P^tB^T. ^Vi-;*H#!;4S ( (MX 
T) X2) . ttfflii5Tl*olll*->7 Mfc, Si 5 (M 
so /2) iBO^^W^ff-i-A 1 , A 2, • • • , A (MX 
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2) MfE (NXM) {@©f&ay- Ms]?g©, (2X 
M) j@©g2©fti!lftW?-G 1~G4. G5~G8. • • 

•, G ( 2XM-3) ~G ( 2 X M) \Z. y ZttttfRB 
lCA;*JU ttFlE*SlHlK(DK#e '(KttJEOft*) ©ffl 
^(B*oiliav"<->i'is«j 5 3Et>'5 jS: t o. ^©B#£iJ 

tOI:8^T, (l+MX (K-l) ) #g©f&ay- 

h @S§©|! 2 ©f&JflpS&^HcAjfc SftS'^^flr-g-Olfca 

u^tiiy) <omt>%mm* t 1 * o< ( 1 1 

-tO) < ( (MX T) /A) <T>mkfrl&$LirZ>9 4 % 
V^T?, fltrfB (M/2) <@CD/^P^m-§-S:A^7 UTlEtb 

[0 0 2 5] SS9©*(P3tt; JBl, ^2*fctt^3<D^ 

SrTiUfc#fi\ Jl»l# (MX T) ^S^D^fsf 
£liuie*2lH]!&t;:A7JU $$c;M — A- Kfc*5^Ttt, 
s*/i>xm i T. s<;i>xmM& (MX T) , teti^TTo 
J0Wt->7 h Lfc, R45MflO/<^fitfAl, A 2, 

• • • , a (m) Sr, Buia (nxm) {@©!&ay- na 

&©?*>, «»#B0lftay-MlIIS©Ji5 2 0fW«iiSi^- 

Gl, G3, G5. • • •, G (2XM-1) fc, ^ix 
■PJiJOWteA* U tWE*3tlHllS©K#e (Kf4IE©g 

*<db$m t o\tm*x s (i +Mx (K- i) ) #g© 

-*§-©?&a us<ju&g) <Q£ibZ> £ t 1 t O 
< ( t 1- t 0) < ( (MX T) /2) <OW3k»0LiLt 
S^-f^y^ i!tlHMf@©>^*{f #£A77 U flft 
7 4— ^Ktc*JV>Ttt, /</V^B*ST, ^Vv^jg)^^ 

(MX T) teffiriST-f NUfc, SiSMi 

©^>7§#A1, A 2, • • • , A (M) *\ mJiB 

(nxm) «©i*3y-higBS©5*>, <sfc#i©tfea 

y- MHK<0^2ro*J^Sffi^FG2. G4, G6, • • 

• , G (2 XM) Ic, -tJvPiUOWtfcA* U 

iass©K#g (K»iiEco^) ©m^m-i-of^s^^ 

*«0aei3 5l**!lSr t0,.tO^a t OfclR^T. (2 
+ MX (K-l) ) SB ©Stay- Ms]BS©S& 2©^ 

B#£0Sr t l t brtU§£\ 0< (tl-tO) < ( (MX 
T) /2) ©M«#Jifcai-5*>f 5 V^-C, BUISMfiO 

[0 0 2 6] ftl 0©«Wf±, Jtl, ^2*fc(i^3© 

KSrTi: i'ny^JBJWiS ( 2 x M x T) 

fc>, ( (2XM-J) XT) ( J I4MJWT©:E©^ 
it) aeW$*tfcJWIB]S:*-*-5^ny^(f*Sr, ffllB^S 

ebkaau ^o^w (2xmxt) ejnmtz: 

fc, ( 2 x M) iO^^UtA l ; A2, • • 

•, A (2XM) ^ay^«JW*S ( ( 2 X M — J ) 
XT) Jc^SI$JxfcSSra»i*3^Ttt> /</^«*5T, J 
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1, A 2, • • • , A ( 2 x M) Sr, mrlE (N'xMfl) 

©fiay— Mais©, (2xm) m<v%$2<D®m%&*G 
i, G2, G3, • • • , g ( 2 xm) \z: ^n^inm 

#l~A77U buIB*SIh]S§©KS@ (KfijE©68Sc) © 

mt>m^<Dt&mi<'^fr&m'9g.-£>z>&fM% t o, -^©b# 

£"J t Oldjj^T, (l+MX (K-l) ) #g©Sfcay 
- MUBS©*2 oiW»JKT-KA*$*t5^/u^«*©|| 
mi"<J\<tf®<9£ibZ&fm& t 1 t 0< ( t 

io 1-tO) < ( (2XMXT) /2) -OBBft^jAftt-ft 
buI2 (2 XM) ^©^VwMt-f-SrA;^ b 

[0 0 2 7] * 1 1 SSI, JB2*fc»±J|S3<0 

tv ^©^lro^Srafciggi/Vx, # d j/^f*-g-©v^<yvsr 

itur, H"iE^iHi?g©aj^m-§-© U"<^£— £fc:-t- 

20 o^oy^fB-g-SrWE*36HIKK:A*U fltriS/^w^fg 

»^ B ^^ct3v^Ttt, *uf2jfe*[siss©a*!js, wiEiMiay- 

MaK©lil*fcRlfcS*t««-g-Sr, WlSttay- MH8S 
©Jg 2 © WWB^-fc A* LTiEtbi"-5 r t SrWttt -f 

[0 0 2 8] #1 2 »1, ^2^fc(4^3© 
- ^^©jeS*^S©IBSb*j*^*5V^-C, ^7>-dr^y 

lUSStdA^i U, ^NVw^ff *Sr«ft->7 hi" 5JR 1 ©JWW 
; ^:©^1©^FB^^V^-C, h5IS^ d y< 7 ff-§-© 

fci-SJB2©fflWt. •■€•©» 2 ©JHIBfctt^T, BftfBH 
TS^tbfc^ d -y^ffi-i-©U"</uSr^Jt)^x.T, ttrfB^>Vv 

t-^cV->T, BMte^ n y^{f-g-©u-<^SrSl^LT, MIS 
3fe*iate©tb77fS-§-©^'</vS:-3£»ri-5^4©SBKI 

40 MfE^IUJgt-ATJL, MIE^^^fS-^SrllftV 

7Ft5^5©MlB5#ftU tWBISl, ^3, ^5 

ojwwujijB^xtt, mFiE*^iHiK©m7^* 5 > Buf^fila■7 , 

-MUlS©m*fcKKSJxj!cuN«^Sr, ftjI5S2, ^4 
OJWWlC*i^T»i, 'M<tR©S2, ^4©»F^© 
^©fflrBlfc*J^T, iul2^SlH]?S©tll77* ; , 

fKria»ay-Ma»©aj^jn:s!*s*t««-g-sr, snts^ 

ay- MHl8S©S2©©J»4S^^A73LTSW)i-Sr t 
[0 0 2 9] gl 3 ©38^14, fl, m2^fc(4g3© 

so $sw©il£A^ge©igib:£8:fc*5i,>T. y^y^-y^ 
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E]!&©tWjas» Hen**- hHtt©fflAfcfi*£lh,* 
tflKl&ay- MSIKOJR 2 ©#J«iiSfr?-teAA L 

[0 0 3 0] 

[00 3 1] HI 1 tt#»9J©«***£e«©— IHkMtr ». 
MJ^-xTWlOli, ££tt$KIH-S£Eflgf!ilI] 

sg i o 2 1 , m^m^mm-r^^mwi^ lostu 

«J*3*t-CI^*.- *HJS0iJT'li, jfeSttOftS: 10 2 4 

10 211 HltC^-ri o I's A^Sg^F-a 1 0 7 iUfcttA 
Tjffi^-b 1 0 8^bA^^tb7^^^^f=#Sr^D s/^(t 
#fcFUWLTJ0HJc->7 ht5^-7^f M*J*©2 5 6 
SMlsl!Sl04-l~1 04-2 5 7i: > ^<Oa-7 20 
t*s/'M8fifc£3£lH]Kl 04-1-104-25 7<£><g-tfj 
*J«*P 1, P2, • • • , P 2 5 6 i , ftJ^ff^G 
1, G2, • • •, G8^A^tt5NANDy- 
MSSg 105-1 •— 105-1024 ^©NAND 
f- Y BlS^S-m A*flH§- t ^5 m^r^< -y 7 7 

13% 1 04-1-104-25 7<D«-{H^»CMU 4{i 
ONANDy-MH|IS*sSSKSlx-r*J5» WSt5 8« 
WNAND y — > OMii flit^tl/i.o 5 

[0 0 3 2] *7t, ^-7fyM»J5fcO*aE@BSl 0 4 
- 1 ~ 1 0 4 - 2 5 7 fi, 2!J*|6]*aE^'SIIB^«^t fi 
otl>5. — *|n]^^i-S^Fl-ttA^*^-a 1 0 7d> 

fe, .*#Ate*arrai*tettAaiifHf-b 1 o 8*»£>^/u 

[0 0 3 3] ^-7 tr-y h«^^lslS§ 1 0 4 - 1 ~ 1 
04-2 5 7l±, 2+BW^ d j/^ff-^T-IEtb^.tu^lHlSS 
Srffl^T^So Hot, ^-7f v b«J**^ElH]!Sl 0 
4-1-104-257 SrJESb-t-SWfc^H^ilgSbffi-e- 

*&T, *n </*{B*2fl> A*fS#2<SO-e-H-4ffli/«C 
S. NAND^-Mh1?S1 0 5- 1-1 0 5- 

1 0 2 4 0$jmfG 1 ~G 8 S:flPx.T. SESgibUlSS 
»CA^l-r-5iEtbm#WicH -&I+1 2<B£fcoTV>3. 
w©KIMt « 1 0 2 4*Sr^xfc 

SB-p&as, «©3/5i^XV>5. £S8ir so 



(7) 

< [0 0 3 4] ^-7ty h«ffc£SEDH% 

2 5 6gt U -*:<£>£-tij73§:4f@c7>NAND<^ 
-MaKteA^LT. .1 0 2 4#©£Sj®£jESb1-5*?J 

5 12tStLT. *0*Ul*Sr2«i©NAND^— MS 
SSfcA^LT, 1 0 2 4*ro*aEi»*«l(i-f 
Tfc&V. Z(DWr&. NANDy— Ml]gS©SiJ^ff-§-© 
*«:, 8fi©JStt6l^, 4{@lc:-r5Ci: tnltg-C 
fe5o *»S0iJT*tt, NAND^*- MhJ?§1 0 5 

-^1 05-1 024^^1:^5^ NOR^-h 

5, ^—7 MUffcfeSElHjgg 1 04-1 — 1 04-2 

5 7com^e-§-p i~p 2 5 6iit *mi"<A<&.&tt 

Ofljt*iNOR'y- MaJKf-A^jL, WJ3'<v77\b\& 

[0035] H2I4. *«WOffi^^^e©SgfJ)^* 
©gf 1 <a|ftIife#J3r^-t-mT-fc5o *HJ£#JH H) 1 Id** 

jfeO— «S:5%bfc<>©-e*),5. EAT, H2tffll^ * 

[0 0 3 6l'*1\ A-7ty httj&feSlel&l 0 4- 
1 — 1 0 4-2 5 7};:, ^Ds/^jl^^ (8 XT) CD 
(Tf*jfeSE»»*yMH) ^.^fifCLK, *5,fctfA 
^iST-a 1 0 7^f>CO^/V^(S^ (8 XT) (OKti^/^ 
^ifVST a SrBI 2 ? V^-CA^U -t<E> 

t5. w*U£J;«J. /N-7tfs/ MS£j£ifeS:Ial& 1 0 4- 
1 — 1 0 4-2 5 7d=§-ai^S-§-P 1— P 2 5 6 tL 
Xs 0^^-rJ:5i-, ^^^.*Siis (8 xt) -c\ <fl:<S*s 
(4 XT) i*oJUHSc->7 h u/t^/^fS-g-^tbA^Jx 

itru s/^m#Sr^*»bA^L.Tt>fi(/\ N A 

NDy- MhISS 105-1-105-102 4 <DffcW<f 
fGl~G8i LT> .^/W^tB^T, v^P^JD^dS (8 
XT) . <4H^Tf o!9;->7 F Lfc^;v^«f ^r, m 

\z7F-r?'{ 5 >-^-cA^-r5<, ^osg*, tb^)-'^ s/7 7 

[HlK 1 0 6 (Dttifim-^G P 1 — G P 1 0 2 4 t LT, 
^«@ii5T, T-ToHfift->7 h Ufc/^v^(t-g-*s 

[0 0 3 7] *U16«-Cf4, tf y hffi^jfe^OJg 

(Dth^m-^P (2XN-1) <T> (NI41 2 81^T©IE<D 

Sic) it*>±^5>?^ § vj/tc^u, NANoy- Ma 

SS105 - (1 + 8 X (N-l) ) tA^t5»J«H§§ 
G 1 cD5i*,±^S^')' 5; (2 XT) fc*(j-il5>-a:T 

^•5. Z<D£ ottfj 5v^T*$iJWf^G l~G8SrA 
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H«fijt*aEiaK©m*flr-g-p (2xn-d 

©&*>Jb&S6*-f ? ^i.'NAND^- hls]?gl 0 5 

' - ( i + 8 x (n- i ) ) KA*i"«ffti»flr*G i ©it 

»©ffi*flr*«s*t>T*!oT*»fe (7 XT) tclf&mL 

[0 0 3 8] El 3 tt, 43S9J0ttA*CT§£1K0jeib:£& 
©»l©l«fi«i:ISI*fc. BlK^UfcjKftS^ilUlSr 

*-r«^iT?SllO*M[«i:f4H*5. EAT, El3Sr/Bl/> 

[0 0 3 9] *1\ ^-7fc'^hMj|I|HllSl0 4- 
04-2571', ^n^^H^ (8 XT) CD 

(T«**»S^»KI) 9* y*«*CLK».*5J:tfA 
TjSS^F-b 1 0 8A>feO/^v^.tS^ (8 XT) OA^/-!;u 
;Mt#VSTb£El3K^^ $:^T*A73U tffl 

-7f y H»j£i£2ElH]8& 104-1~104-257C0 
#tti^JfS-i-P 1~P 2 5 6 t L-Xs m\Z7jkir£ 
A-*tB# (8 XT) T\ KfcftiS. (4 XT) i"-oa»©«(# 

tt, 2fi<D^Dy^j|tt?I|l^5fcft > *o 

•y?m-%t LX, C LKtiS*^B©^#{Cfc?)^ n y^fg 
#^gB^5>A77UTt AV\ — NAND-ir— h lal 
K105-1 — I 05-102 4-<0»JWm*G 1 ~G 8 
tLT, A*/u*«aST, /"^i^jgjBa* (8 XT) , ®.m 

IhISS 10 6 <Dffi77ff #G P 1 ~G P1 02 4i Lt, ^ 
1t'<fr bin*. £t±BWLfcJ:5K.L,T, » 

[00 40] #2U60ijT-fi. t' y hffij5g^S[a)8S 

©Hl*fg#P (2XN) <D (Nfil 2 8WTCDIE©S 
ft) &-fe±#5*-f 5 V^fcWU' NAND^-MHIS 

10 5- ( 8 X N) iZAt)-t^mm^G8(O^Lib±^ 
Zf-i^l/f* (2 XT) fc'ttiib-ti-TV^,, :©i5 

fiE*S[S)^(Dm7jm#P (2XN) ©si-bi^S*^ 5 
>-y*£, NANDy- Mel!Sl 0 5- ( 8 X N) KA7J 
i-5WJ»(S#G 8©Sfc*>±#5*-f ^ ><^£-gc$-£fc 



14 

(7 XT) «ttfe»LfcB#jftfc:iBV*-C, -tWfflTjfg^f;: 

[0041] ®4»i, *&m<omM>&7nmm<nmw>jjm 

<DM 3 ©H^JSr^-f-|g]-cfe5.' #0Ufc0il»*, El 1 \ztf 

RSI" 3 2*©«*»te«*&-t-5r. 

[004 2] 3M\ ^"7^ hflfjft&EIIItt 104- 
1~1 0 4-2 5 7\Z % ?o-y?fflm& (4 XT) © 

(Tf4*3t»**yBM) 9 o y *«*C L K, tJ^UA 
TJ^a 1 0 7*»b©/^^tB*S (4 XT) ©AT^U 
^IffVSTa SrH4Ki^i-^W 5 V^/T'ATlL. ^© 
A77^^v^{@-§-$r^ n y #JcP)»$*TJI[H^v'7 K 
•TS. £*U::J;0, A-7f^ hffijfcfettEilgl 04- 
1-1 0 4-2 5 7©=S-i±S77<t-^P 1 ~P 2 5 6 £ L 
20 T, E^^i-J: 5tc, /-U^tgas (4xt) T% tetBri* 

(2 XT) fo«V7 h Lfc^^fll**smA$tu 
5„ bSEEKfi, 2&<D9a •y9m%:X'm®Zti 

3fc«>» ^n^fiftu, CLKi«tiO»Jb 

ND-/- Ms]gS 1 0 5 - 1 ~ 1 0 5 - 1 0 2 4 (Df&J$){g 
'firtt, ^Vw^tg^T, ^i^JiJWtfS (4 XT) » & 

m^T-fomk^y v ufc^o/^flmt, g i 

tG2, G3iG4, G5tG6, G 7 £ G 8 &-%:frl-%f 
ix^ptrLT, EUc^-t-^H' 5.^^T?A7Ji:5. ^©*S 
30 ^ fflTJ^ y 7 r ESS 1 0 6©ttS7jm-§-GP 1 ~GP 1 

0 2 4 1 lt> 2 v-roHB^asi-a^/u^w**! 

#fctt5„ -7J, *3ftftfiaj-cfflv^fc*spKtlilHl!8K:H:» 
m DSWft«*Sr«Srt-* 27^ >-tttiH&i-5«MB*S|a:it 

[0043] *Hfigi|5r)j;fflt5r ttcitj, 

40 jfeJEUT-, IS)i:m^-SrS : #jitf2 7'1'V|5)^|gti)^^ 

[0 0 4 4] *HJ£firj-ci±, b'y K1S^SlEl?S 

• ©m*«*P (2 XN- 1) *S (N»il 2 8WT<DIE© 

?sio5- (i + 8x (n-d ) izAfi-rzmmmik 
. g i oi*>±*s5#'f 5 ^rteTtrn'Mb-tx^z. Z 

<D£?K9 4 5. >'/XUWm%G l~G8^A73t5r 
h\ZH^X. 9ax h — ^KioTtU^fll-f-fcaHiy 

so y S«^*fiE8g(Dffi77{f#P (2 XN- 1) W^*>± 
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^>"?t. NAND^- hH&Sl 0 5- (1 + 
8X (N-l) ) KXtiir^mm\t^G l<D3t*>±^5 

n^i^wot^b (3 xt) t£tfm.m\^tcmM\z 
[0045] 111 5 «, ^mm<om^m^m.<DmW)^ 

fit, AaHftSr 47^ Ki"o*aEi-5 - t » .P ClMftfS 

[0 04 6] £1\ A-7t*y M»^3£HlK 104- 
1~1 0 4-2 5 ?V'y?fflM& (2 XT) <D 

(T»4*aB»a#UHM) ^y^iffCLK, *5<fctfA 
^jSS^Pa 1 0 7d^©/^v^i@*s (2 XT) (DAt)'*^ 
^m-i-V S T a £0 5 fcjjW-*^ 5 V^T-AT} U ^© 

i"5„ rixfciO, /N-7tT«x b«SK**lal^l 0 4- 
1~1 0 4-2 5'7O#fflM*P l.~P 2 56iL 
T, HfcSW-JzSfc, ^Vv^jg^ ( 2 X T) "C, ffiffi^ 

«*fc#tt*»*>A*L-rt>ftV\, NANDy-b 
IhISS.1 0 5- 1~1 0.5.-1 0 2 4CD*iJWg-§-t Lt, 
v<;\s*m&T. '*frxmM& (2 XT) . ttffiiST^It 
•>7afc28gO^Wfs§l; < G1-G4. G5~ 

;*>-t-3o m^<!/7riHitt©m*«*GP i 

~GP 1 0 2 4iLt> 4 7-f^i*o)ii^^-f-S^^V 

[0 0 4 7] *&tt0!ltt. t* > h«j&j(fe3g[e]&© 

db73{S-§-P (2XN-1) *5 (Nf4 1 2 8«T<0iEOS 
ft) £^±#•5*1' 5 >^(C*fL. NAND-7* — MU¥S 

10,5- (1 +8 X (N-l) ) fcA*i-4IM»(t*G 

(T/2) /-ctta^-frT^ 

-5. r©J;?ft^~ vyT^J^m^Gl~G8SrA71 

-7if? n»j«*aiattom*«*p (2xn-d <n> 

*Lib±tfZ>f-<( ^>?t. NANDy- hle]SS 1 0 5 - 
(1+8X (N-l) ) fcA*-f3»JWt*G 1 ©Jfc*> 



(9) 

[004 8] g]6|j:, #38 93 <0tt A**§6«©Ktli#& 

[004 9] 41\ #*7^-^KfC*JV^T» 
f h^jfe^ial?! 1 04-1-1 04-2571:, * * 

;/*jifflas (4 xt) (Ttt&MftsftffiM) ^ y 

^MCLK, ATJ^a 1 0 7i»b©^W (4 
X T) (DAJj'^XfB^V S T a £|2| 6 \Z^-f-5> 4 5 V 

j^3Slal8Sl 0 4- 1~1 0 4-2 5 7<D#a^)fS€-P 1 
20 ~P 2 5 6 i:LT > EHCm-f" J: 0 fc, -'^V^*S* 5 (4 x 
T) T\ teffi^ 5 (2 XT) -foJHM^->7 bbfc/^^m 

#-CK»*Jxafc»» 7Py7flftLt, CLKtiS? 

v\ — NANDy- hm&<Dfflmts-%k b-c, 

^♦B*5T, ^v*Ji8Jas (4 XT) , tt«36STi"o0* 
•>7 b Lfc 4 a^<D/^V^. Gl, G3, G5, 

ts^yyrm^i o 6<7>ai73ffl-§-G P 1~GP 1 0.2 4 

[0 0 5 0] i^V^-C. WS[7-f-/vKI:i5^T, 
f -y b«^*SlHlS§ 1 0 4 - 1 ~ 1 0 4 - 2 5 7 fc, i> 
p^lP (4 XT) (O (TttjfeSHaftgJN) 
y^ffifCLK, *3<tt/A73*^a 1 0 7^feCD/^U^ 
*gi5 (4 XT) coATv^^fit-f-V S T a SrHI 6 ICtjH" 

y Yffif&lk&.i2\% s 1 0 4- 1-1. 0 4-257 ©«-tU* 
40 m#P 1 ~P 2 5 6 t LT> Ullc^i-J: ^^w^ffi 
#> (4 XT) T v <fl[»^ (2 XT) foa*->7Hft 

^vp^mg-* 5 m73$HSo ^ihi«si4, 2*g(o^ 

L K t jS»ffl©B8«fc*)* * ° y ^«*Sr^tt*»5>A* U 
— NANDy- M38S1 0 5- 1 ~ 1 0 
5- 1 0 2 4<7?$ijfflim#i: LT, ^^^m^T, s</\<* 
mH/Hfl (4 XT) . titfB#Tl"oJR»V'7 h Lfc4W- 
(D^NVw^{t-§-£x G2; G4, G6, G 8 (C, HHCT^-f" 
5 ^yT*A7ii-S 0 *©^^, \&t>/<yyrWI&l 
so 0 6©tB7Jfi-§-GP 1~GP 1 0 2 4 i LT, ffift#B 
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[0 0 5 1] #HJfc$lT-{i, MS/^SESS 
(D&Mt^P (2XN-i) # (Nfil 2 SUT<DT£<D 
mO iLh±tf%*4 5 ^fcttU NAND^-Ma] 
SSI 0 5- (1+8X (N-l) ) fcAfii-Zffl'Mt^- 
G 1 <D±%±.1)>Z)?'< ^^^^TtH-fmh^tX^^o £ 
fc, ^-7fy MtJ5fe*SIa]?ScDai^m#P (2 X N) 
CD5t*,±^5^-Y 5 ^IC^U NANDy- MalSg 1 
0 5- (5 + 8X (N-l) ) (iA^-r5*J^f#G5 

5&*-T 5 >^iJ^lffi-§-Gl~G8?rA*i-5^t^J; 

^ic^i-- i^T-#?)« rftKfcrU /Wt'yH 
^^IHSgrom^fB-i-P (2XN-1) cd**>±^S^ 
-f^^i, NAND^-hlHlSSl 0 5- (1+8X 

(N-i) ) \zxt>-r^wmm^G i<o±h±&z*4 

*^lH]SSom*{f^P ( 2 x N) co^i^S*^ =S>- 
^t, NANDy- MSSgl 0 5- (5 + 8X (N- 

i) ) \zxt>ir%vmm%-G5cD$.-hjctfz>?4 a vy 20. 

T^oT^fc (3 XT) fcl+feifi LfcBfSJ^tSl^T, 
[0 0 5 2] EI 7 tt, *^5^©^f B *^eolEi!)^rffi 

Sri. effcliJi^tt^tSfeftCii, i 
co tz tb (om \z o ^Ttfts^ -r 3 . 

[0 0 5 3] 41\ ^-7t';y S«J5fcz£^H]!g 1 0 4- 
l~l 0 4-2 5 7ii, H!(c:^-t-J;5(-, fa-7^Jt 
^3/7-C, ?u>y?mm& (7 XT) CO (Tfi^iSS 
SftffifflO) ^n 7 ^«fCLK > *3J:U5A77ffiT-a 1 0 
7 ifiS^S (7 XT) OA^^A-^ff-SI-V S T . 

^-7t'y h^aiHlSSl 0 4-lCOtij73f§*P 1 t L 

t\ ^w^<®as (7 xt) <£^/wMf -i-asm^-t-*^ 
tm-sirX'mmztizitib. ^D-^dttut, clk 

ii£*@co&|#U:;fc5? v -ytm^ZtyUfrbAt) LXh 

av\ ^w*{f-§-p i tfmt)£i\x\,^z>nfflizio 

fT, NAND-y— MUg&l 0 5- 1~1 0 5-1 0 2 
4COftt$)ff-5§-G l~G4t LT. /<>\s*mfrT, tefBri* 
[aid^J; 5K3#g£Bfc^TT-foJW&->7 h- tfc/-? 

til^^< S/ 7 7 lHl?S 1 0 QO&tim^G P 1 ~GP4 
t LT, ^u*i|>S#Tt\ 3#SSr^^-Cttffi^T-fo 



75 

[00 54] ' ^-7 t'-> Mflfc^lElSg 1 0 4 

-1~1 0 4-2 5 7 IcA^I-S^ny^f -!§-£•, Hie 
*1~J: 5 i-, x^ — t j tttf 4 / 7 X\ mMfr (7x 
T) co^ n -/^{f-f-ti^ii-f 5 o -^i^«t?) N /n— 7f 
•y f^SlnlSS 1 0 4 - 2 cotti^f -i-P 2 t LT, /<juk 

4>g# (8 xt) <D;</i'7.im-i)m\z7iki-?4~ i/fx-m 

XZilnZe ±tc. A-7tj- h^HSgl 0 4-3©m 
tWb-^-P 3 i: UT, ^^/V^itii^ ( 7 X T) (D/^Mt^ 

p 2asa^$^-ci^^ra{c*;^-c, NANDy- mu 

S§C0$iJ^im-§-G 5~G8 i LT, ^Vw^-*@^3 t . jiffi^ 
T-foJiI^v'7 h Lfc^VwMf EHr^-f-^-i' ^ ^ 
yx-Afi-tZo ^coS^ ttlT^-'^ ^ 7 7 |h]S§ 1 0 6 co tti 
MfGP 5~GP 8 i LT, ;<JUX<?gtfTX\ -fSffi^ 

/^ft-i-P 3^ttl^l$^^TV^Sffiral-*5^T, NAND 
y— Ms]?ScDS!l^fs-§-G 1 ~G 4 t LT, /^^.(iSas 
T, {fitsaSTf-ollM^v-P' h LfcNVi^ff-S-Sr. 

10 6 (D&Jjm^rG P 9 ~G P 1 2 i LT> /^V^-tg^ 
TT?, {iffi^T-fo)i|I*v'7 H Lfc^V^m-§-^#fetu 

[0 0 5 5] ^V^T, /N-^t'y M#^*^[alB§l 0 4 
-1 — 104-25 7tA7;t5^D 7 ^{if4- 1 
^■f-J;5{-, x^-^-Yib^ l/2-c\ mM& (8x 
T) co^ n y?\t%\zmSk-f%„ wtb^it), ^-7f 
y hjfaglHtfg.l 0 4-4cottiAm-§-P 4 t LT., ^/v^. 
tgds (7 XT) co^?/v^<g#as|ll^^-r^-Y 5 V^T'ttl 
7^^4x5, — ^i^tf-g-P 4 ^al77$^^TV^5»^ 
(Cfc^T, NAND^- MelSSco$iJWf^-G5~G8 i 
LT, /^^.♦gaST, te*B^T-ro)iMftv'7 bbfc^VP 
*{§^§-£% I21{r,Tti-J: 5 fc, ftiJWI-§-G4cotttgi:»J« 
m^G 5<Di£ffl#-iH-;5*-r S >^TA*-t--S 0 -^co 
S/ 7 r IHISS 1 0 6(7?m^3<f-§-GP 1 3~G 
P 1 6 t LT, ^^<)I^TT% teffi^T-fo)l|iikv^7 
h Istc^Mt^ft. ttl77m^P 1 2 ittJ7^«-§-P 1 3 

t, *S»<D1 2S@i 1 3#gco^S-|^)^{Cjl^i- 

[00 5 6] W±tftP7l LfclElib^^fC J; (3 N MttmzM 

[00 5 7] *mifomxlL 7^y h^^siass 
coa^f-§-P (2 XN- 1) CO (Nli 1 2 8tlTOiEcD 
Mit) ^^i^a^-r 5 >-^IC>Ff NAND-7*— MSI 
?§10 5- (1+8X (N-l)) tCA77i--5$tJW«# 
G 1 coi:t,Jx^5^-C 5 >-^SrTfe.5^« (2xT) It 
Itab-frTV^c NAND-7*- h[al!g l 0 5 - 

(4 + 8 X (N-l) ) \Z^.t)-t ZMmt^ G 4 COS:*, 
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tb^f-^-P (2XN-1) (D&ibTtfZ?-! 5 
TfcSl^tt (2 XT) fcttiifc^TV^o />— 7 

K>h«Jfefe3lEIIIK©tMJ«*P (2XN) ©£*>±# 
S^-f Si^fcMU NAND^- MUSS 10 5— (5 

+ 8x (N-i) ) KA?jirz>mnm&G5<D&.h±& 

5*4 -5 Vi/fcTfeS^fi (2 XT) ^Itilb-frTV 
S„ *7t, NAND^-HBl 0 5- (8 XN) fcA 

—yyz? h-«fife*3tlHiBom*flr-S-P (2xn) <DSr^. 10 

T^S*^ 5 V^Sr, Tfc5V^I± (2 XT) fcftab-fr 
[0 0 5 8] El 8 tt s **W©IS***lR«oBib*ffi 



^5H8tb:frfe©-0fl£^Lfc'b©-efc3. EAT. El 8 20 
Srfflv^T, ± • T-tJh,-?^ 1 6 ^OJU^^M*^ 

[0 0 5 9] Si\ ^5v*>'* r »3M1'fc*s^T. 
7 t' •;/ MS$*£H]gg 1 0 4- 1-1 0 4-2 5 7 Id, 
^n^^JB.JM*STH©^n J >^ft»CLK,-*SJ:t/A* 
STa 1 0 7*>tj©^/W^(e* s (2 XTH) ©lo©/< 

/v^fs-g-Aja.ttf b fcrni^-r^w 5 

. B&±h±.&Z>*.-e<Dt%Nltt> Hfc3W:J: (12 
4 x TH) tiot^So r©J:5};:\ ^D-y^^f^-C 30 
LK, AMfal 0 7^f>CAMfVSTa?rA^ 
itCif), ^—7 fy H^lilSSl 04-1-1 
0 4 - 2 5 7<DttiMa -§-P 1 ~P 2 5 6 t Lt; buIB— 
o©/NVv<^m^ s , (TH/2) -f h Lfc(§ 
111:^^^^^$^. — r©« 
P^^TCi, NAND^- MU!S<Dft!lffllfg-§-G 1— G 
8iU, f/<tD-u^;K7)flf§rAAt5„ -t©ft . 

A-7t> mwt*jsiaj&©aa«*p i~p 2 5 

6©tt«U'<A'fc:BMfkfc<. SBUBttBIgroUWfB* 

^D^m hah) «fe4fe(g**#&**iim 

So 

[0 0 6 0] -O<0/^U^«#A, BSr, Bfc&§#&* 
(12 8 XTH) Si® Lfctc:.5T\ I21(c^i-«t 

-7f y nsj**sia«geDai^fi#p 1 ~p 4, ' ts*xt 

P 2 5 3 ~ 2 5 6 li", EK-^-f «fc 0 \Z y U^UT'* so 
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- hmBSfcA^-t-SlWWflHS-G 1~G8 £ LT, Hfc* 
-f j;5»w, i/^ofi»lrAAt5. toft*, N 
ANDy- MHlif§C0^JWl-§-G 1~G 8*Wf u^MZ. 

tuox^zwmfzv * mmwmm'&<o\&Ji\t%G i p i~ 

GP 1 6, loit/GP.l 0 0 9— GP 1 0 2 4 #^-f 1/ 

ii^JWMfcUT, IIS^a#/5 s ^$^7c:H^}c+^» 

A*5«tt/BO/'-«/^#SSrpS-t*Sr 
^fc*? 5 7^ >-Srf»ir* ^ k So 
[0 0 6 1] rolTIttji^lSti^T. i7o 

t»/&©^ls]S§ 104-1 — 104-257 l-A^I-r 
So ^frUCioT, s*—y\£y h$8/&©7&Sle]SSl 0 4 
-1 — 104-257 (CtfMf $ ixtc-T- 9 1£mCM\z.^% 

m$^s. — z<DMm\z.te\,^x\*, NANDy-h 

m& 1 0 5-1 — 1 0 5-1 0 2 4<0ffelJ®HB-*§-G 1 — G 
8 t LT, -f^Tta — U^/KDffi-f-SrA^Ji-S. ^©ft 

*, /N-7try>*^;*aEiHiK©a*«*p i~p 2 5 

tt. D-^/K^^ffit^So :©»lfl:> W 

^^V^.tSTHCD^>'^{f#CSrlIlfC7r:-r^-1' 5^ 

»c/«eSo 

[0 0 6 2] H 9 f±, *^BjO®^*^^gC0|g®)^j5fe 

i&wkmmz s iai»-^:ufc®**^ssrfflv^T, ?s 

tCD-CfoS^. ±157^^, Tl 7 v^O-fttOWm* 

[0 0 6 3] ST. ^V^y^WW^t, 7 
H»fiE*2ElHl!S 1 0 4- 1-1 0 4-2 5 7 Ic, 

^■A*5.tO : BS:l2H-*-r^'r S V^-CA^Ji-5. ^© 
Rif, y^^^fS #A^S;-t,Ti6 5 oT^b. ^J^Mt^BI^ 
3.h±frZ>%.X-<Dmm*. mid^-TJ: 5>tc, (124x. 
TH) tftot^i. ^©J:?lc:, ^n.>^f|§CL 
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K, A*(S*VSTa'SrA*-r5r. b\Z.£9. ^-7f 
5, h^SlelSSl 04-1-104-2 5 7Wffi;*jff-§-P 
1~P 2 5 6 t LT, WIE-o©/</u^fll*^, (TH 

TtHrt&i'ba. — r.OJWra»C*Jt^tt, NAND^ 

— 05-1-105-10 2 4CD$!l#Pfs-§-G 1 

— G8ir LT, t^TP- ^^Wim^ZAjj-fZ, -t 
OS*, -^-7 Ify h*jfc*SE|I18&©til;*j«*P 1~P 
2 5 6omaw"</HiBB«&< , SE^SfjlHlKOttJ^fS 

ztn-ytmrnm <i/th) «, gmto ->§-*# 

[0 0 6 4] BSr, BfcteStii* 

wVOfflraKi&^T, /</W*«#A^A;*3$*VT7!>><b, 
(12 7XTH) SigLfci r^T, HtC^J: 5 fc, 

P252 — 256(2, EllcjjW «fc p Id, W l^/p-e* 

5. — rWgJISJfcfcVTtt, NAND-7*- MaJg&U: 
AM5ffl»fffGl~G4 1 *>,£tFG8 Sr^-f* V'S 
/K G5~G7^P-l^<;H;Lt*3<„ S 
iE|gi*[H)?goai71<t-§-G P 1— GP 4, G P 8 , GP9 

— GP12, GP 1 00 8, GP 1 0 0 9~GP101 
2, GP 1 0 1 6, GP 1 0 1 7~GP 1 0 2 0, GP 
10 2 Atf^j t^A-OJiKfitftS. Z<DMffl{ZjS^ 

t, m&7T?t^%w,&<»— mzo^x. 

[00 6 5] i com 1 ©It^Mffi^C^^T^ *n 
«fcij, /N-7fy KO*^Ih]8S1 0 4-4<£>£tS7MS-5§-P 
tf y YlE^MHk 1 0 4-2 5 2 ©Ul^fg-§-P 2 5 2 

7 try M»«*siags©m*flr#p i~P4, iojzt^p 

2 5 3-P 2 5 6^ I^/u:RttK:fc5. iOJBWfc 
t5^Tli« NANDy- hlUKl 0 5- 1 — 1 0 5- 1 
0 2 4 (OfaJWf -Sl-G 1 — G 8 t LT, "T^T, a — U"< 
;KDm-S§-£A-7J L, A-71Ty HSj£*£|E]&©m;*j{g 
fPl~P25 G<D%mi"<MZ.&&t£< , SEIEtbE 
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(54) DRIVING CIRCUIT FOR MATRIX DISPLAY PANEL 

(57)Abstract: 

PURPOSE: To offer an integrated circuit element for driving a matrix display 
panel which can correspond to every method and system regardless of the 
address line drawing method and the scanning driving system of the display 
panel by making a circuit for driving an address line equipped with a shift 
register, 1st and 2nd AND or OR circuit groups and providing control input 
terminals connected in common every AND or OR circuit group. 
CONSTITUTION: An address line driving circuit 3 is provided with the shift 
register and a gate group. Namely, it is provided with the shift register 31, the 
1st AND circuit group 34 and the 2nd AND circuit group 35. A start pulse input 
terminal 32, a clock pulse input terminal 33, output terminals Q1, Q2...Qk at 
respective stages of the shift register 31 and the control input terminals 36 and 
37 for the 1st AND circuit group 34 and the 2nd AND circuit group 35 are 
provided. The address line driving circuit is thus constituted, so that it is 
applied for the display panel where the address lines are separated to odd rows 
and even rows to be drawn out to two sides and interlace scanning driving and 
non-interlace scanning driving are executed. ~- ~ — — — 
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